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The tumult and the shouting dies, 
The Captains and the Kings depart, 
Still stands Thine ancient sacrifice, 
A humble and a contrite heart. 
Lord God of Hosts, be with us yet, 


Lest we forget—lest we forget! 


Rudyard Kipling 


To Our Customers and Friends — 


You and we have worked together through four of the world’s most tragic years. 
Our common interest in a common cause has strengthened old business friendships 


and has made many new ones. For this we are grateful. 





This experience of mutual respect and confidence is ome result of the war that 
will be carried over to the problems of peace. It is the very stuff that will assure profit 
able business at home and better relations with our neighbors abroad. 

We of the Biddle Company fortunately have no factory problem of reconversion. 
For the most part, we make the same testing instruments for industry at peace as 
were required for war. And as more of our products become available for industrial 


and rehabilitation purposes, we will continue to serve you—in good faith always—and 


to the best of our ability. 


JAMES G. BIDDLE CoO. 


1211-13 Arch Street, Philadelphia 7, Pa. 
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Yonference on Instrumentation 
and the University 


and indirect ways, the future careers of most 
ents subscribers will be affected by the AIS-CIT 
e to be held October 16-18. Next month’s issue 


Dias 
In: 
Confeé 


f LD ments will report the proceedings in stenographic 
comp ess. Most regular features will be crowded out; 
even | editorial page will be used for a speech to be 
selecte. by the committee in charge; therefore your editor 
has be» asked to “open” the Conference on this page this 
month .ith remarks on EDUCATION in INSTRUMENTATION, as 
disting.ished from training in the use of instruments. 
Instc-d of re-hashing extracts from what we have writ- 
ten on nis subject since 1924 and presenting it as “new,” 
we pr: er the straightforward way of direct quotations 
from s me of our old editorials—editorials written for all 
subserivers in general rather than for university professors: 


[Oct. 1935. Title: “Advancement” 

One good thing about the science of Instrumentation is 
its universality. For example, the ideas given by R. C. 
Wenz in his traffic-counting article are applicable to fac- 
tory production; and they WILL be applied in industrial 
plants where Instruments is read; and the production men 
who introduce them will, we hope, win promotions. 

[Dec. 1936. Title: “Too Many Bolt-tighteners’’] 

Automaticity cuts down the sum total of repetitive 
drudgery and creates jobs for skilled workers: upstanding, 
law-abiding, satisfied workers. The age of Instrumentation 
is almost here. It will come when there are enough 
Instrumenticians. 

[March 1940: “ ‘Laboratory’ and ‘Plant’ Instruments” ] 

There is a field of testing of finished products which has 
“gone scientific” at such a rapid rate that technicians can- 
not be trained fast enough to fill the vacancies. We refer to 
modernized performance testing of products from household 
appliances to turbogenerators, engines, aircraft, etc. 


[June 1940: “Education and Training Urgently Needed’’] 


“Education is the defense of nations."—EDMUND BURKE 
“Civilization is a race between education and catastrophe.” 
—H. G. WELLS 


Every great emergency has caught our peace-loving 
American people unprepared Today’s technological 
difficulties differ greatly from those which American In- 
dustry surmounted in 1917-’18. 

There is a dearth of skilled instrument makers, instru- 
ment maintenance men, etc. Most critical of all, however, is 
the shortage of Instrumenticians: of thoroughly educated 
engineers capable of solving fundamental problems and 
overcoming difficulties through the scientific application of 
measurement and control to munitions production. 

... THE HIERARCHY FROM “CHART BOY” TO INSTRUMENT 
ENGINEER PARALLELS THAT FROM “GREASE MONKEY” TO 
AERONAUTICAL ENGINEER .. . The time has come to speak 
plainly: It is the duty of American engineering schools to 
inaugurate thorough courses in Instrumentation NOW. 


[May 1941. Title: “Bandwagon?”] 

Courses in measurements, metering, and even automatic 
control, are springing up throughout the country. In one 
sense, this is “only a by-product” of the Defense effort. This 
view is neither entirely false nor entirely true. 

That it is not entirely false is evident from the fact that 


in 1915-17 there was a similar spurt in the training of 
test: rs and inspectors. Since it was not until 1924-29 that 
Ins amentation began to be formulated as a science, what 
is h.ppening now might be “history repeating itself.” 
Pot it is not entirely true: Courses during the First 
Wo d War were derived from Metrology. Today’s courses 
are lerived from Metrology cum Instrumentation. 





Metrology might be called the science of measuring dead 
things like a thread angle, a grain size, a yield point, a 
scratch hardness, etc. Instrumentation begins with measure- 
ments but it goes on to deal with “living” things in in- 
dustry—furnaces and stills and vuleanizers and all kinds 
of active equipment. Instrumentation deals with their be- 
havior. One of its aims is to make them behave. 

Instrumentation cuts across industry boundaries. Hold- 
ing the assigned frequency of a broadcasting station “on 
the nose” and holding fractionating-tower temperatures and 
flows ‘‘on the nose” are two similar problems. Their solu- 
tions are based on the same Instrumentation fundamentals 
as are solutions of problems involving the automatic control 
of pressure and pH and plasticity and pickling and poly- 
merization——and processing in general. 

Engineering educators as a profession are at last “recog- 
nizing” Instrumentation. We never doubted that this recog- 
nition would come. We predicted it in 1924 (when the word 
“Instrumentation” offended most professorial ears) because 
of the inspiration we received from a high-minded and far- 
seeing pioneer in technical education: the late Nissim 
Béhar. But the sudden rise is like one of those chemical pro- 
cesses that smolder for hours then go blooey if you don’t add 
the inhibitor at the right moment. Yes, it looks like they’re 
jumping on the bandwagon. 

Whose bandwagon? Perhaps that of any politician shrewd 
enough to produce a shiny vehicle and label it “Official 
Car.” That’s usually the way it goes. 

But there are signs that the movement will not get out 
of hand; for the hands being stretched out to grasp the 
reins of its guidance are those of experienced professors. 

In conversations with engineering professors we were 
asked to sum up the difference between Instrumentation and 
the use of instruments. The word “life” might do-it as 
hinted a few paragraphs back. One criterion is that in an 
instrument laboratory (metrology sense) the students 
measure dimensions, properties of matter and even vari- 
ables, but in an Instrumentation laboratory they would 
study Automatic Control by working with “living” appa- 
ratus like the one suggested by Fig. 1 on page 124.* 


[Feb. 1942. Title: “But Instrumentation Is a Science’’] 


. . . This suddenly intensified interest in instrument edu- 
cation and training is all for the good of our nation and of 
our American way of life. It foreshadows a high American 
standard of living after the defeat of Hitler and Hirohito 
when American Industry will again face a big job... 

Although the picture is good on the whole, it is far from 
being excellent when scrutinized. In the first place it is 
sporadic, spotty and jerky... 

In the second place it is largely a rush to climb on the 
bandwagon. Some of those who sit smugly on top and smile 
into camera lenses are the very ones who yesterday were 
pelting with rotten eggs the handful of pioneer builders of 
the bandwagon. Well, that’s the way it goes in a world of 
non-angelic human beings. I disagree with my fellow pion- 
eers who explode with anger because, as they say, “ignor- 
amuses are being put in charge of instrument courses and 
other ignoramuses are writing and publishing a lot of 
tripe.” My viewpoint is that in this emergency anything is 
better than nothing. One of our missions as pioneers, how- 
ever, is to hold fast to the custodianship of Instrumentation 
as a science, to HOLD UP THE TORCH OF SOUND SCHOLARSHIP 
AS AN IDEAL, to maintain and strengthen the foundation on 
which all newcomers may build, to continue sowing seeds 
unselfishly so that others may reap. 

P's. 


And now, on behalf of you who will benefit from the 
Conference, your editor (who has only used WORDS) 
thanks the Committeemen who have done the WORK: the 
arrangements represent hundreds of man-hours of ’phoning, 
dictating letters, subcommittee meetings, even traveling. 
These WORKERS forbid me to name them. (But the COMPLETE 
proceedings will be printed in our next issue!) —MFB. 
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*This was a diagram of a closed-loop dynamical system—specifi- 
cally a temperature controller and a continuous-process equipmert 
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Extension Spring Tester, Torsion Spring Tester, Torque Meter, 
Strobotac Calibrator and Ball-bearing Tester. 


Special Testers for High-precision Mechanism 


By LAN J. WONG, Research Laboratories, Sperry Gyroscope Co., Garden City, N. Y. 


INTRODUCTION 

N the course of development work 
J= small accurate mechanisms, there 

are occasions when components such 
as springs, etc., need to be tested. Com- 
mercially-available equipment may be 
either not available or unsuitable for 
the situation at the moment. Conse- 
quently there are in various labora- 
tories unique pieces of test equipment 
whose existence is known to only a few. 
This article will be concerned with some 
apparatus which may fall into that 
category. 

EXTENSION SPRING TESTER 


The extension spring tester is shown 
in Fig. 1. It consists mainly of a piv- 
oted beam on which the spring force 
on one end is balanced by a weight on 
the other. The spring force is pro- 
duced by using a rack-and-pinion ar- 
rangement to pull on the lower end of 
the spring and stretch it. The beam 
support structure and rack support 
block are both mounted on a base plate 
which can be leveled by means of three 
screws. The dial indicator support and 
a small rack for storing the weights 
are also fastened to the base plate. 

As shown, the springs are held by 
hooks at either end. However, various 
attachments may be substituted as de- 
sired for any type of fastening, since 
the hooks are merely screwed into 
place. A yoke-and-pan arrangement 
was made up for use with compres- 
sion springs. 

No great effort was expended to ob- 
tain extreme aceuracy but the nor- 
mal errors may be considered quite 
small for all practical purposes. The 
weights used, while somewhat crude in 
appearance, are each accurate to 0.0001 
Ib. with the plus and minus errors so 
distributed that they will tend to can- 
cel out in a group. The beam magnifi- 
cation for the weights is 3 to 1. The 
spring deflection is read on a dial in- 
dicator with 0.001” graduations and 
a total travel of one inch. The broad 
blade type beam pointer with the help 
of the 2% power magnifying lens can 
be consistently zeroed to within 0.0025”. 
Since the beam magnification for the 
pointer is approximately 3% to 1, the 
error in location of the upper end of 
the spring is then 0.0007”. Consequently, 
one may expect to determine the spring 
deflection within 0.0012” and the spring 
force within 0.0009 Ib. or better (weight 
magnification of 3), assuming the use 
of several weights. 

Knife edges are used for the pivots 
on the beam and have a low enough 
fraction so that if the beam is bal- 
anced in a stable fashion at zero and 
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then disturbed, it will keep on swing- 
ing for more than twenty minutes be- 
fore stopping. To help stop this swing- 
ing in a short time, a paddle type vis- 
cous damper is used. The main knife- 
edge member has an arm extending 
downward which swings with the beam. 
The lower end of the arm terminates 
into a paddle submerged in the oil 
contained in a rectangular can. The 
drag of the oil on the paddle tends to 
slow and finally stop the swinging. 
The heavier the oil, the faster does the 
beam stop. To keep the body of oil from 
sloshing back and forth in time with 
the paddle, a perforated plate is placed 
immediately on the surface of the oil. 

It can be noticed that there are two 
counter-weights on screw studs, one 
horizontal, the other vertical. Adjust- 
ing the vertical weight will tend to 
shift the center of gravity of the beam 
up and down to vary the type and de- 
gree of stability of the beam. That is, 
the beam can be made more or less 
stable and unstable. When the beam is 
stable, its center of gravity is below 
the pivot line of the knife edges. It will 
always oscillate back to its equilibrium 
position when pushed off the zero point. 
The unstable beam has its center of 
gravity above the knife edges and will 
flop over to one side or the other of 
the zero point and stay there. Varying 
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the degree of stability wil! lt in 
a change of the beam sensiti- ity, 4 
present, this may be var ‘from 
0.001 lb. to 0.00015 Ib. per le di- 
vision. That is, at maximum sengitiy. 
ity, a spring force of 0.00015 !b. can 
move the pointer a distance of one qj. 
vision (0.100”) on the scale 

The beam assembly with the scale 
may be moved up and down by meang 
of coarse and fine adjustme: The 
assembly is fastened to the end of aff 
tube which may be moved by rotating 


horizontal knob F' to operate a screw 
stud for fine adjustment. The bottom 


of the tube is threaded to take the 
stud. The tube may be clamped in its 
guide by tightening knob L. The tube 


guide and screw stud support mount 
on a slider which is clamped to the 
back support by using knob C to tight- 
en a gib on the way. 

The weight of this sliding assembly 
is counter-balanced by a spring-and- 
pulley arrangement to allow a greater 
ease of adjustment. 

The rack-and-pinion arrangement for 
stretching the springs may be operated 
either directly or through a worm-and- 
wheel reduction gear drive. The worm 
shaft is swiveled in the mounting 
block so that the worm may be swung 
into or out of mesh with the wheel. 
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OMPRESSION SPRING ADAPTERS 









































































pring wire acts as a detent 

the worm shaft in either 
acting on the shaft ex- 
the rear of the mounting 
K rotates the worm. 


piece 
}) maint 
position 
ension 








block. K 
For so. >2what more rapid standard- 
ed chec.ing, @ handle is used to 
tretch th: springs. It is provided with 
wops for cither end of its travel so that 
ny rance of spring deflection may be 
Lt in an maintained. The front stop 
l] ult jn (go limit the end of the travel uses a 
sitivity, At rew to provide a fine adjustment. The 
aried from qpear st determines the highest posi- 
r scale qj. pion of the rack. It consists of a screw 
IM sensitiy. gRtud which can be inserted into any 
015 Ib. can ppt sixte: threaded holes in the side of 
ral ees di. he mounting block to stop the handle. 
le. ne housing for a rotary type viscous 
Bee a Hamper may be seen on the other side 
cin scale Be mounting block. It is merely a 
~~ Means Heonged disk fastened to the pinion 
a shaft and enclosed by a two-part fixed 
8 end of a Bousing shaped on the inside so that 
>»Y rotating ne gap from the sides of the disk to 
te a screw he housing walls will be always 
the bottom 010". The lower part of the housing 
) take the &; filled with a heavy fluid. The drag 
iped in its [hf the fluid tends to prevent any sharp 
. The tube fkerks on the handle from being trans- 


ort mount Bnitted to the spring under test. A com- 
ed to the fression spring inside the hollow rack 
C to tight- [Returns it to the top position when the 

andle is released. 
- assembly § The dial indicator rides on the spring 
pring-and. ttachment plate fastened on top ot 
a greater pene rack. ; 

The present set of weights is equal 

o 5 lbs. of spring force but the beam 
ement for Kupports and knife edges will stand 
> Operated Bore weight if necessary. A maximum 
vorm-and- fpring length of 12” may be accom- 
The worm Emodated. The beam and pointer with 
mounting Hhalancing stud extends 15%” over-all. 
be swung § For calibration work it has been 
he wheel. ffound convenient to unbalance the beam 


by shifting the counterweight a slight 
amount so that there will be a few 
ounces of pull on the spring when the 
pointer is zeroed. This insures positive 
contact between the hooks and the ends 
of the springs. The beam support is 
then positioned so that the pointer will 
be at zero by use of the slide and the 
screw adjustment. A weight is placed 
on the pan and the gear drive is used 
to stretch the spring so as to return 
the pointer to zero. The downward rack 
travel is read on the dial indicator. 
For checking a number of springs 
at one load, the desired rack travel is 
set in by adjusting the stops to limit 

the handle motion. For each spring, the 
7 pointer is zeroed with no weight on the 
al 








pan, the proper weight is applied and 
the handle pulled down. Limits can be 
put on the amount that the pointer can 
« be off of zero and be within the toler- 
ance set for the springs. 

The arrangement for moving the 
beam to zero the pointer (and to com- 
pensate for differences in the lengths 
of the springs) permits the rack travel 
setting and the dial indicator to re- 
main undisturbed. The customary pro- 
cedure is to use a fixed beam, which 
that the lower end of the spring 
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where the deflection is set in must be 
adjusted for each new spring. At the 
same time, the dial indicator or stops 
fer spring deflection must be readjust- 
ed, which is somewhat time-consuming 
if done accurately. 

It will be found in practice that de- 
termination of spring deflections to an 
accuracy greater than 0.002” is diffi- 
cult. The deflections of the supports, 
hysteresis in the spring, and other fac- 
tors, all conspire to prevent reproduc- 
ing results consistently to better than 
0.002”. This does not mean, however, 
that more accurate results cannot be 
obtained in special cases. 


TORSION SPRING TESTER 


The torsion spring tester is shown 
in Fig. 2. In a similar fashion to the 
extension spring tester, a beam with 
weights is used to supply the torque 
load for the springs. The deflection is 
read off of the dial drive, which is 
graduated to read to 0.2 degree of ro- 
tation. The spring under test is fast- 
ened to the two shafts by means of 
adapters which may be stored in the 
covered box shown on the side of the 
base. The small weights are located in 
the block next to the adapter box. The 
larger weights are on a shelf in the 
back of the beam structure. The small- 
est weight is 0.010 lb. and the largest 
1.000 Ib. These weights are hung from 
he notches machined in the top of the 
beam from a point 2” from the pivot 
line out to 6” from the pivot line. The 
notches are spaced every 0.100”. How- 
ever, a spacing of one every half-inch 
or inch should be sufficient for most 
purposes. 

In contrast with the other spring 
tester, ball bearings instead of knife 
edges were used to provide adequate 
restraint for all directions of load in- 
cluding thrust. Ordinarily, even the 
best ball bearings have too much fric- 


Cia screw 
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tional torque for use at low loads. It 
has been found through tests in the 
Laboratory that a good selected bear- 
ing can have a no-load torque of 0.001 
pound-inch. Since there are two bear- 
ings effectively supporting the beam, a 
frictional torque of 0.002 pound-inch 
can be expected. Supposing it was de- 
sired to measure the deflection of a 
spring with an applied load of .02 
pound-inch (0.01 pound at the 2” 
notch). The bearing friction will re- 
duce this to an effective value of 
0.018 pound-inch, giving an error of 10 
percent in spring loading. This is far 
from sufficiently accurate. 

To reduce the bearing friction, it has 
been found helpful to “dither” the bear- 
ings, t.e., to rapidly oscillate through 
a small angle one of the races about 
the other. The oscillation speed is not 
critical but will depend upon the in- 
ertia of the beam and the maximum 
friction of the bearings. In this case, 
a small synchronous motor was used 
to oscillate the beam support crank 
shaft at 1800 cycles a minute through 
the use of small crank arms and con- 
necting member. The arm length on 
the motor shaft was made small in 
comparison to that on the beam sup- 
port shaft to give an oscillation am- 
plitude of +10°. The motor is enclosed 
by the housing at the rear of the beam 
support. When the dither is used, a sen- 
sitivity of 0.00015 pound-inch per divi- 
sion on the scale is obtained. 

Even dithering at 1800 cycles a min- 
ute did not prevent the occurrence of 
small instantaneous seizures between 
the balls, retainer and races in the 
ball bearings. Consequently, the beam 
would not always stand still with the 
dither operating but would occasionally 
start swinging. A small amount of 
damping was introduced by suspending 
a light %” diameter brass disk in a 
bottle of instrument oil. This effec- 
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tively stops all intermittent disturb- 
ances of the beam. 

The beam pointer is made of a 4” 
wide piece of spring steel 0.015” thick. 
The edges are black; the top and bot- 
tom sides are painted with different 
colors so that one can tell which way 
the parallax is acting. The scale grad- 
uations are 0.015” wide and spaced 
1/16” apart. 

As shown in Fig. 2, the dial drive 
consists essentially of a worm and 
wheel. A 4-thread worm was used to ob- 
tain a minimum of backlash. A ratio 
of 20 to 1 was used so that the fine 
drum dial on the worm shaft has 90 
graduations, representing a rotation of 
18° of the wheel. A coarse dial with 
20 graduations on it is attached to the 
shaft of the wheel. Since the torque 
to be applied may be in either direc- 
tion, clockwise or counter-clockwise, 
two sets of numbers had to be put on 





Comrie 





Flat coiled springs, usually in pairs, 
are used to provide the torque. 

There may be some difference in the 
calibration between the case where the 
spring is being wound up and the 
case where it is opening up. Conse- 
quently, a pair of springs mounted in 
an opposing fashion are used to get 
the same calibration, without regard 
to the direction of the torque. 

The dial of the instrument is grad- 
uated to give 200 divisions per revolu- 
tion. However, the springs are designed 
to work over + % revolution; therefore 
one half of the graduations and num- 
bers have been colored white and the 
other half red. 

The instrument is 3” in over-all di- 
ameter. At present, its maximum 
range is 8 pound-inches; the lowest 
range is 0.5 pound-inch. This means 
that one division on the dial will rep- 
resent values from 0.03 to 0.005 pound- 


ASSemacy 





Fig. 3 


for reading each direction. To avoid in- 
conveniently large dials, a system of 
numbering alternately for each direc- 
tion in red and white was employed at 
each fifth graduation. Thus, in pro- 
ceeding along one direction from zero, 
the numbers read as follows: 5 (white), 
80 (red), 15 (white), 70 (red), ete. 

The dial drive assembly can be shift- 
ed back and forth along the machined 
base casting to accommodate springs 
up to 12” in length. Two clamps, one 
on each side, whose lower portions en- 
gage in slots on the sides of the base, 
serve to anchor the drive assembly in 
place. 


TORQUE METER 

In testing various mechanisms, it 
sometimes is necessary to gain some 
idea of the shaft loads. With large 
equipment, strain gages can be applied 
to the shafts to give a stress indica- 
tion from which the torque can be de- 
termined. There are also the so-called 
torque wrenches which are essentially 
cantilever beams. These, however, are 
cumbersome and not sufficiently accur- 
ate. Accordingly, the rotary type in- 
strument shown in Fig. 3 was designed. 
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inch. Whatever the range, the parts 
of the instrument are all the same ex- 
cept for the springs. The instrument 
consists essentially of a back piece, 
front piece, two springs and a knob. 
These parts may be seen in Fig. 8. 

The springs are made of heat-treat- 
ed beryllium copper to insure reliabil- 
ity and accuracy. The innermost coil 
is fastened by solder to a slit collet 
whose bore is undersize by several 
thousandths of an inch from the shaft 
that it fits on. The back piece has a 
clamp type hub with two clamp screws 
and a shaft on the other side of the 
flange. The dial pointer fastens to the 
flange, the springs are pressed on the 
shaft, and the front piece is carried on 
a ball-bearing fitting on the front end 
of the shaft and held on by a screw 
and washer. 

The front piece carries the dial and 
an extension arm for clamping on to 
the outer end of the springs. The arm 
rides in a radial slot and can be shift- 
ed to accommodate springs of various 
diameters. On the front piece there is 
also a clutch or collet arrangement: a 
partly-threaded tapered 4-jaw split tube 
extension, on which the knob screws to 


tighten the jaws to ¢ 
shaft. This was found 
prevent high torque loa 
the shaft; so four set s 
ed on the knob. When ¢ 
each screw should bea 

A peak torque ind 
shape of a wire ring \ 
end to catch the pointer, 
in Fig. 3. This is used 
the shaft may seize and 
suddenly. The wire en 
around with the pointe: 
mum reading position an 
Since both sides of the inst 
take shafts, it can be us 
shaft outputs of small mot 
case, a Strobotac is used t 
pointer position. 

STROBOTAC CALIBRAT 


Experience in the Laborat 
dicated that the dial reading 


Fig. 4 


botac may be off by several percen 


speeds not near the calibratio: 


of 900 and 3600 cycles per minute 
often is necessary to determin 


speed of electric gyro rotors q 
curately. The speed range is 
neighborhood of 23,500 r.p.m. 
of course, is out of range of t! 
botac. However, the half speed 
750 r.p.m. can be used for the 


The 60-cycle reed is not sufficient 


ful at this speed for calibrating 
course must be had to other m 
The simplest thing to do is 
a synchronous motor (1800 r.p 
attach to its shaft a prepa: 
bearing a number of dots in 
the numbers so calculated tl 
the shaft rotates at 1800 r.; 
the Strobotac is adjusted t 
r.p.m., the dots will seem to st: 
Ordinarily, the dial reading 
correspond with the proper set 
two things may be done: ei 
sume that the error in thé 
stays constant in the region 
speed or use the calibrating 
ments to bring the dial readir 
750 r.p.m. It has been customa 
the latter procedure at the La 






























































































ator shown in Fig. 4 con- 
x containing the motor with 








oat ch » on one end. Three rows of 

i, ge ed to cover a small range 

e ae The rows contain respec- 

lt } and 27 dots, correspond- 

—_? useful points of 11250, 

bat) 12150 r.p.m. on the Strobo- 

* .dequately covers the range 

of gy pe rotor speeds which can 

l free Mabe tered. The cord wraps 

nd arnilaroun outside of the box when 

rt masiinot and is kept up by the two 
an thegll hooks the side. 

nst : Sir e dots actually pass at the 

us chelfrate 1000, 46800 and 48600 a min- 


yte in ‘ront of any fixed point, the 
will stop them at any of the 
mic speeds. However, it is so 
unlike hat a Strobotac set at 11750 
iy actually be flashing 9000 
—_ p.m. | nd cause the dots to stop on 
oF 5 harmonic) that no confusion 
esult. 
.ccuracy of this speed check is, 
, dependent on the stability of 
60-cyele frequency of the main 
ne. For instance, if the power 
line quency is found to vary be- 
tween 59.94 and 59.98 cycles per sec- 
md during a test, it is still possible 
Wto determine the rotor speed within 
30 r.p.m. (about % percent accuracy). 
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BALL-BEARING TESTER 
The requirements for precision in- 
strument ball bearings are such that in 
many cases only selected bearings are 
used, with specifications on their fric- 
tional torque, freedom from jamming 
up, radial play, end play, and angular 
freedom between the two races. Free- 
dom from friction is of such impor- 
tance on occasions that each bearing 
in the assembly is individually tested 
before use. The bearing tester shown 
in Fig. 5 is used to check the frictional 
torque of small bearings under a radial 
load. The tester is self-contained with 


l percent ff 
ation poin 


r minute, 
termine ty folding sides to form a box with a 
rs quite ag handle on the cover for carrying pur- 
2 is in th Poses. The cover is not shown in 
p.m. whic Fig. 5. 
of the Str@f The tester is of the pendulous type 
need of 11 for simplicity and reliability. The 
the chec bearings are inserted into adapter 
ciently us@q bushings which in turn fit inside a hol- 
iting, so r@low cylindrical weight made of a sin- 
- means, @ tered tungsten material with a density 
. is to tal of about twice that of steel. This spe- 
r.p.m.) ang cial material was used to get the de- 
pared dif sired weight with the smallest outer 
in a cirl@ diameter so as to minimize the 
that wheff moment of inertia of the assembly. The 
r.p.. am Moment of inertia of the weight and 
t 1,79 adapter bushing tends to cover up any 


sta: { stil Smal) torque peaks which may be pres- 
: luring the course of a revolution 
set: ng; Of the bearing under test. Bearing 

r > shows up as deflections of the 


idingj Pointer from the zero at the center of 
n tha’ th lial when the inner bearing race 
2 ust@# 1S rotated. The-inertia of the weight 


vl’ tend to prevent this deflection. 
Thus, small torque peaks may not be 
Stroig enough to start the weight and 














attached pointer moving; and will be 
hidden. 

In operation, the bearing adapter 
and weight with pointer are assembled 
and then slid on a support shaft. Two 
switches (which may be noticed in the 
top of the box) operate a small syn- 
chronous motor to drive the shaft at 
10 r.p.m. One switch will cause the 
motor to run one way and the other 
will reverse the direction of rotation. 
The final gear (visible in Fig. 5) may 
be disconnected from the drive so that 
the shaft may be rotated manually by 
a knob on the end of the shaft. To dis- 
connect, a pin, whose head is seen im- 
mediately in front of the gear, is pulled 





ferent, the sensitivity of the tester will 
vary with them. At present, the cal- 
culated maximum torque from the 
pointer is 6 gram-cm, for a deflection 
reading of 90° (9 on the dial). 

Other bearing friction testers are 
available but most of them check the 
bearing in the unloaded condition. In- 
as much as our concern was for ap- 
plications where the bearing did have 
some loading while in operation, it was 
decided to use the weight for the pur- 
pose of providing a loading which 
would simulate more closely the oper- 
ating conditions. The weight applies 
an 8-oz. radial load on the bearing. 
Since only the single bearing under 


BOTILES 


Fig. 5 


out. The motor drive is used to stand- 
ardize the rotational speeds so as to 
have comparable results at all times. 
Otherwise, the operator manually turn- 
ing the shaft quickly may get better 
results than the one turning it slowly. 
Here again it is a matter of the in- 
ertia of the weight: the effectiveness of 
the inertia in covering up smail torque 


peaks will increase with rotational 
speed. 
To accommodate various sizes of 


bearings the shaft drive has inter- 
changeable steel adapters, a few of 
which may be seen in the front of the 
tester. They are contained in a rack 
behind the motor. The large end of 
an adapter fits into a hollow drive 
shaft and is slit so that a spring ef- 
fect is produced to insure a frictional 
drive. The duralumin bushing adapt- 
ers for the bearings may be seen 
mounted on a shelf fitting over the 
motor. The radial loading weight is 
carried on a separate shelf to be seen 
in back of the switches. 

Two pointers, one of duralumin, the 
other of brass, are provided. They 
fit into a short reamed hole in the 
weight. Since their weights are dif- 








test is used, some care in construc- 
tion is necessary to make sure that 
the weight is balanced on the bearing 
to avoid any cocking effects from un- 
balance. 

The two bottles in the back of the 
box, the vial with attached dropper 
on the cap, the cloth and tweezers, 
are all used for cleaning and handling 
of the bearings before test. They fit 
into compartments inside the box. It is 
well-known that a small atomized 
stream of solvent followed by a clean, 
dry air jet is one of the best means 
of cleaning and drying a bearing. How- 
ever, these facilities are not always 
available. The procedure then is to 
mount the inner race of the bearing 
on the tweezers and immerse it in a 
bottle of solvent, gentiy rotating it by 
rubbing the outer race against the 
sides of the bottle. One of the bottles is 
used for the first and the other for 
the final wash. A wire mesh inserted 
near the top of each bottle prevents 
any parts from dropping down to the 
bottom of the bottle where sludge set- 
tles. The large bottles allow use of more 
solvent—which means that a larger 


Continued on page 712 
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A New Method of Sorting Steels and Other A ‘loy 
by Employing the Triboelectric Properties of W. >ta] 


By ANTONY DOSCHEK, Development Engineer, Farmers Engineering & Mfg. Co., Pittsburgh 21, Pe; 


NAVOIDABLE- mix-ups_ en- 
| omen in steel and metals 

production during the war 
years have focused considerable tech- 
nological attention on rapid electri- 
cal methods for sorting and identify- 
ing metallic parts in the various 
stages of their manufacture. Hugely 
increased tonnages, conservation of 
alloying constituents, closer chemical 
specifications, highly critical end-uses 
and the vital necessity for speed in 


A 





MICROVOLTS 








Sw i 2S 8283-3 S88 


OPERATING TIME OF TOOL AT TEN STROKES PER SEC, 


production and delivery to exact re- 
quirements have posed sorting and 
quality control problems which here- 
tofore have not been dreamed of ex- 
cept by a few. However, such prob- 
lems have perforce now become of 
general interest and the science of 
rapid electrical sorting and identifica- 
tion of metals is fast becoming an indi- 
vidual and highly important adjunct to 
metallurgy. 

At present the emphasis is placed 
upon speed and meeting exact speci- 
fications for critical end-uses; the fu- 
ture will shift this emphasis some- 
what toward the economies realized, 
as a result of quality control, in a 
strongly competitive field. 

Stock and parts mix-ups are a com- 
mon occurrence in metals plants and 
purely accidental causes of these can 
be legion. Billets are often mixed 
when a stack is upset and then spills 
over, upsetting adjacent stacks of the 
same size billets. Paint and tag indicia 
are obliterated during conditioning, re- 
heating for rolling and heat treating 
operations. These must be replaced 
after each such operation; with the pos- 
sibility of errors occurring through re- 
marking. Stamped indicia are rolled-out 
and often distorted beyond recognition. 

In machine shops and fabricators’ 
plants the chances of mix-ups are 
even greater because of “stock re- 
placement.” Such mix-ups occur, for 
example, when bars which have been 
correctly identified by painted ends 
are removed from the stock racks for 
machining and then the overage is re- 
placed—after the painted ends have 
been cut off! An overage of this kind 
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can and should be used up, but the 
waste and risk involved is far great- 
er than the value of the material if 
unidentified material is worked into 
finished parts. 

In view of these uncertainties and 
the great variety of alloys being pro- 
duced, it is essential that personnel 
responsible for their disposition and 
distribution be equipped with rapid 
means to make certain identification 
tests. A decided advantage in effi- 


Fig. 1. Curve A—Instantaneous 
triboelectric voltage developed 
when two unlike specimens are 
reciprocated against each other. 
Curve B—Effect of this voltage 
on the microvoltmeter. Restoring 
force of instrument lengthens time 
for saturation reading. 


Fig. 2. Contact arrangement to 
minimize scoring and localized 
cold working. 

P—Center of contact. 
P’—Point of contact. 
At full upward stroke, B coin- 

cides with Y. 

At full downward stroke, A coin- 

cides with X, 

Dashed lines represent lines of 
contact. 


ciency and economy of production can 
be realized if identification tests are 
applied after each working operation. 


Older methods of _ identification, 
namely, the spark and bead tests, 
chemical spot tests, etch tests and 


various physical tests, are sometimes 
quite useful in the solution of a spe- 
cific problem but are generally too 
limited in their scope and application. 
All too often, these tests require skill 
and interpretive experience. 

The need for making check analysis 
tests on metal pieces of a large variety 
of compositions, shapes, and sizes and 
at so many different stages in their 
manufacture has stimulated the inven- 
tion and development of an electrical 
sorting method which would prove to 
be extremely versatile in its applica- 
tion as regards the chemical composi- 
tions to be sorted and which could be 
readily mastered by the personnel in 
the inspection department. Such a 
method would also need to be rapid 
and be capable of being embodied into 
a rugged and completely portable in- 
strument. Although portability would 
seem to be a secondary issue, it was 
considered important because of the 
dangers of further mix-ups occurring 
when material must be moved to the 
sorting equipment. 

Toward these ends the triboelectric 
effect in metals was chosen as the oper- 
ating principle of the method. The 
triboelectric effect is observed through 
the electric current which is generated 


when two metallurgically 


metals are caused to move tuted 
with each other. If the two ae 
identical, no current is gener ‘eq ay 
the fact of their identity is ¢ ae 


fest. Triboelectric voltage va! 
from a fraction of a microvo!t to « 


eral millivolts, depending \ - the 
chemical compositions of the metals 
or alloys in triboelectric union, 1, 


friction necessary to produce trib, 
electrification in dissimilar metals need 
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not be great enough to rupture the sur- 
faces on which tests are made and the 
disposition of the pieces being tested 
i.-e., whether or not they are in me- 


chanical and electrical contact wit 


other unlike metals, has no bearing 


whatever on the validity of the tests. 
Except for lightning, triboelectrifica 


tion is probably the oldest electrica 
phenomenon observed by man. Thales 
of Miletus found, some 600 B. C., that 
amber, when rubbed against a chem- 
ically dissimilar substance, acquired the 
property of attracting light objects. 
This property, possessed by most sub- 
stances to a greater or lesser deg: e, is 


now known to be imparted by a 


tribution of electrons on the interfaces 


of the chemically dissimilar subst 
which are brought into intimat 
tact and then moved so as to gé¢ 
some friction between them. Tri! elec 
tric charges on substances of a 


tric nature tend to remain at the sul 


faces when the contacting mater 
taken apart and thus result in a «tat 
charge, the magnitude of which 
determined by means of an 
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ut, if the triboelectrically 
naterials are electrical con- 
mnected together by a third 
- some of the redistributed 
will flow through the connect- 
ictor and thus constitute a 
le electrical current in the 


ethod herein described makes 
is phenomenon in sorting two 
alloys of different chemical 
ions. Since heat treatment of 
yys also cause chemical differ- 
take place within the alloys, 
1od can sometimes be used to 


distincuish between heat-treated and 
hot ked alloys produced from the 
same jeat or melt although it is gen- 
erally much more responsive to ele- 
menta! differences in chemistry than to 
differences in the formation of chemi- 
cal compounds and stresses as produced 
heat treatment. 
“Many experiments conducted on the 
triboelectrification of metals show this 
nhenomenon to be unique in several re- 


It can be demonstrated, for ex- 
ample, that a deflection resulting from 
the triboelectrification of any two dis- 
similar metals is not changed either in 
magnitude or polarity when the test is 
repeated while the specimens are sub- 
merged in cold water. A lubricant is 
on the surface of the standard 
during a routine test to minimize the 
chances of scoring, because scoring has 
been found to cause an error in indi- 
cation when it occurs; but if the speci- 
mens do not score each other during 
frictional contact, the sense or magni- 
tude of the deflection produced is not 
altered whether the specimens present 
surface or a lubricated surface 
y whether an abrasive such as valve 
grinding compound is applied to their 
nterfaces. The principal caution to be 
bserved, it was found, is that the sur- 
faces of the material being tested do 
not contain any scale or other oxide, 
since seale is triboelectrically very pow- 


spect 


used 


a ary 


} 


erful with respect to metal, and that 
the surface is representative of the 
general chemistry and metallurgical 


constitution of thé material. 
Furthermore, the manner of creat- 
ing a moving contact between two 
metallic pieces in order to produce 
triboelectrification is not critical, pro- 
vided that triboelectrification be car- 
ried on until the measuring instrument 
indicates a saturation potential. That 
say, any two combinations of dis- 
similar metals will reach a point of 
maximum triboelectric potential be- 
yond which no increase in the man- 
ner, speed or pressure of the moving 
contact between them will increase or 
reverse the polarity of the potential. 
For the purposes of this investigation, 
therefore, a commercially available re- 
ciprocating tool of approximately %” 
Stroke length was used to provide the 
moving contact between the standard 
bar and the work or “unknown” pieces. 


is t, 


) Richards. Physical Review, Vol. 22, 


page 122, 
Shaw & Hanstock. Proceedings Royal 
S fy, Vol. 128, 1930, page 474 











Fig. 3. Testing Cast Coupon Bars. When testing parts such as castings, they may be placed 
on a copper strip to which the clip lead from the tool is attached. 


An electronic circuit was designed to 
control the frequency of reciprocation 
as well as the total operating time of 
the instrument and to provide a biasing 
potential used to balance out any para- 
sitic or thermoelectric currents. The 
method consists of affixing a “known” 
or standard bar into the chuck of the 
tool and placing this bar into contact 
with the “unknown” or piece to be 
tested. The “unknown” is electrically 
connected into the measuring circuit by 
means of a simple spring clip connec- 
tor. The scale of a microvoltmeter is 
then observed and, if the indication is 
other than zero, the parasitic reading 
is balanced out by means of a control 
mounted upon the reciprocating tool. 
The test initiating switch is also 
mounted upon the tool and this is de- 
pressed to start the reciprocating mo- 
tion. Further controls are provided 
which limit the operation time of the 
tool, its frequency of motion and the 
sensitivity of the microvoltmeter. After 
reciprocation stops, the reading of the 
microvoltmeter is taken. This reading 
then serves as an indication of the 
identity of the standard bar with re- 
spect to the “unknown,” if the reading 
was found to be substantially zero, 
or the degree of dissimilarity existing 
between the standard and the “un- 
known,” depending upon whether the 
indication was electrically “positive” or 
“negative” and also upon its magni- 
tude. 

Sorting at the rate of approximately 
thirty pieces a minute may be carried 
out by means of the triboelectric meth- 
od and its operation, when the method 
is embodied in an instrument, is simple 
enough for almost anyone to manage. 


Because it can be assumed that some 






heat is generated at the sliding point 
of contact between the specimens dur- 
ing reciprocation, experiments were 
conducted to study the interrelation of 
the triboelectric effect and the thermo- 
electric effect. During the course of 
these experiments, several combina- 
tions of steels and other alloys were 
discovered which produced deflections 
opposite in polarity to those obtained 
by application of heat to the junction 
of the two specimens (thermoelectric 
effect). In some cases, heating the 
junction of two known dissimilar speci- 
mens by means of an electric are pro- 
duced a very small thermoelectric ef- 
fect while simple reciprocation of the 
specimens against each other showed 


a large triboelectric effect. 


It is interesting to note that mercury 
may be used as one member of a tribo- 
electric couple. Moving a dissimilar 
metal through a pool of mercury causes 
a triboelectric current to be generated. 
If two specimens are connected to sep- 
arate leads of a microvoltmeter and 
then moved simultaneously through a 
pool of mercury, the mercury will act 
as a standard metal and at the same 
time as an electrical conductor between 
the two specimens, causing a _ tribo- 
electric current to be generated if the 
two specimens are chemically dissim- 
ilar. 

Further experiments along’ these 
lines disclosed the rather startling and 
unexpected phenomenon of the selec- 
tive power of certain metals, when 
used as standards, with respect to other 
chemically unrelated metals. As an 
illustration, a 0.50% Mn Ni-Cr alloy 
and a 1.75% Mn Ni-Cr alloy show a po- 
tential of approximately 40 microvolts 

Continued on page 710 
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A New Method of Detecting and Locating 
INSULATION FAULTS 


By E. F. HARTER and G. L. MOSES, Generator Eng’g Dep’t, Westinghouse Electric Corp., East Pittsburg 


ESTING of insulation between 
turns, coils, layers and phases is 
as important as the testing of 
ground insulation, but it presents spe- 
cial problems and requires radically 
different test apparatus. A new method 
for such testing has been devised re- 
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Fig. 1. 





z. 2. Two-coil comparison test. 
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Fig. 4. Armature bar-to-bar test. 


cently and test equipment developed 


which simplifies and speeds up the de-. 


tection and location of winding faults. 
The new method can be used also on 
complete windings for simultaneously 
testing ground insulation. 

The most common form of the test 
equipment consists of a surge genera- 
tor which is alternately connected to 
two winding terminals every other 
cycle (of the 60-cycle power supply) 
by a synchronous double-throw two- 
pole switch. Thus surge voltages are 
propagated through the winding, first 
in one direction and then in the other. 
Their effect is observed on a cathode- 
ray oscilloscope so that two parts of 
the winding (or two identical coils) 
can be compared. When the two wind- 
ings are symmetrical, the images in 
the cathode-ray oscilloscope are identi- 
cal and appear as a single image. Any 
fault, such as shorted turns, affects 
the two waves differently and produces 
two images on the oscilloscope. The 
shape of the waves can be interpreted 
as indicating the nature of the fault. 
This device gives comparative infor- 
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mation regarding two parts of a wind- 
ing or two coils while applying a surge 
voltage which is propagated through 
the winding. 

This device is suitable for testing a 
wide variety of coils and apparatus. 
Multi-turn armature and stator coils 
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Three-phase test. 
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. Armature comparison test. 





can be tested for turn insula 
net coils also can be test 

turns and layers. Three-p| 

ings are readily tested by t! 
scheme unless there are a |: 
ber of parallel circuits. On s 
ings a modified scheme usin 
ing coils is available which 
detects faults but locates the 
sition. 

The surge tester was first 
for testing small three-phas 
tion motors. Three output t 
were provided for connectio 
three terminals of the test mot 
surge generator and the osci 
could be connected to any comb 
of the three motor terminals by 
of a manual transfer switch built 
the tester as shown in the d 
Fig. 1. Nearly all small thre 
motors can be tested for weak 
tion and faults in the manne) 
trated by this diagram. 

Individual coils, single-phase n 
or other pieces having no _ inl 
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Fig. 5. 


Exploring coil testing. 
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Fig. 6. Comparison surge tester in use on large stator winding with many parallel circ 
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’. Method of measuring surge peaks. 
three ase symmetry may be tested in 
pairs shown in Fig. 2. Here one coil 
ng of a type is used as a stand- 

comparison testing of other 


or W 


ard 

simil: pieces. This method was applied 
to al! -oils and miscellaneous windings 
tested. A comparison method was also 
found useful in d-c, armature testing. 
The surge was applied to the commu- 
tator at points one brush span apart 
with a third contact midway between 
to form the midpoint for the two- 
winding comparison scheme. Fig. 3 
illustrates this simple adaptation. 


The surge for this test is produced 
by the discharge of a condenser which 
produces a high rate of voltage rise. 
Because of this high rate of rise a rela- 
tively high test voltage can be applied 
to most types of windings and coils. 
This applied voltage is distributed 
with reasonable uniformity through- 
out the turns of most windings. How- 
ever, it is desirable to observe the dis- 
tribution of voltage on various types 
of apparatus. This was done by two 
methods shown in Figs. 7 and 8. The 
results of such tests are shown in 
Figs. 9 and 10. From these it 
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termining volts per turn. Se 


can be seen that this tester produces 
a reasonable uniform voltage distribu- 
tion on most types of windings except 
transformers with iron cores where 
there may be a higher gradient on the 
end turns. 


The new method is an excellent tool 
for the engineer, manufacturer and re- 
pairman. Its field of usefulness will 
undoubtedly be rapidly extended in the 
near future as it offers numerous ad- 
vantages, such as: 

1. Readily adjustable voltage which 
does not exceed the selected value. 

2. All control is simple and easy and 
connections to the coils or apparatus 
are not complicated. 

3. It is flexible in application and 
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may be used for testing wide variety 
of equipment. 

4. Voltage stress to ground is a 
known and controlled value. 

5. The surge voltage has a wave- 
front approximately that of switching 
and lightning surges, which cause most 
turn-insulation failures in service. 

6. Grounded or shorted coils may be 
located to the exact slot without break- 
ing connections or puncturing insula- 
tion. 


7. D-c. armatures may be ‘tested 
without placing them in a_ special 
lathe. 


8. The cathode-ray oscilloscope pro- 
vides a constant view of the test volt- 
age and its effect on the winding. 
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Fig. 9. Surge-voltage distribution in four types of coils. 


Large d-c. armature 
1100-turn autotransformer—surge 


urve 1, 
Curve 2. 
Curve 3. 
Curve 4. 
Curve 5. 


to inner lead 


1100-turn autotransformer—surge to outer lead 
35000-turn magnet coil—surge to inner lead 
35000-turn magnet coil—surge to outer lead 
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Fig. 10. Average volts per turn in an autotransformer calculated 
from measurements obtained as in Fig. 
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LET'S GO!! 


Now our force is ready, with sharpened skills, finer equip- 


American industry turned its plants upside down to 
help in the war effort. Now many manufacturers are 
up to their chins in reconversion. American Lens is 
ready to help those manufacturers needing optics for 
peace—just as they helped our Government with optics 


for war. 


Our new machine techniques, accelerated by urgent 
wartime demands, have brought precision manufac- 
turing up to new highs in volume. This means better 
optics at lower prices. The Army, the Navy, and war 
contract manufacturers have kept our compact group 


busy since Pearl Harbor. 


ment and widely varied experience to go to work for you 


Our plant makes only optical components for othe: 
manufacturers—no finished products of our own. Every 
order here has priority and the careful attention of 
specialists who have been carefully trained to get 


outside viewpoint. 


If you are planning to use optics in your postwar p 
ucts, it would be a good idea to contact us early 
every job we do is “‘custom-made” to suit e» 


requirements. 


for precision OPTICS come to 
AMERICAN LENS COMPANY, 


45 Lispenard Street, New York 13, N. Y. 
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. CALIBRATION-CHECKING CIRCUITS 

Cali tion-checking circuits are not in any sense either 
substit ; for or improvements on calibrating devices. 
Their . nection is to afford an immediate and convenient 
check the sensitivity of a gaging circuit which has 
already been calibrated by other means. To a limited ex- 
tent, too, such cireuits can be utilized as means of trans- 
r retaining calibration data. They can be em- 
either amplified or non-amplified gaging 
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system 
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nost straightforward and usually the most satis- 
factory calibration-checking circuits are those which pro- 
duce a change in the same circuit parameter as does the 
primar} element itself. As a rule it is best if this change 
js produced in the same portion (or a symmetrical portion) 
i the gaging circuit. Frequently, however, practical con- 
siderations prohibit the fulfilment of this second require- 
ment. 
With a variable-capacitance primary element, a calibra- 
tion-checking device may be provided simply by connecting 
an auxiliary capacitor in parallel with the primary element. 
This auxiliary capacitor may be a fixed unit having a 
known value, or a variable capacitor which can be set to 
any desired value. Either arrangement provides known 
increments of capacitance which may be added to the capaci- 
tance of the primary element by operating a switch. Since 
the capacitance of the primary element is seldom greater 
than perhaps 100 micromicrofafads, while its change dur- 
ing operation may be no more than 10 uz#fd, the auxiliary 
calibration-checking capacitor must obviously be less than 
10 wufd, and its value must be constant and known to a 
high degree of accuracy. This requirement immediately 
imposes serious constructional difficulties, since the leads 
employed to connect the auxiliary capacitor may have as 
great a capacitance as does the capacitor itself, and since 
this lead capacitance is ordinarily quite inconstant. Error 























'requip- Bfrom this cause can be avoided by suitable expedients in 
foryou. design of the circuits, 

With variable-capacitance gaging systems employing the 
yr other (difference in frequencies between two electrically resonant 
1. Every circuits (see Figs. 7 to 25 in Part I), it often is most 

: ‘ satisfactory to apply the calibration-checking circuit to the 
tion of nominally fixed-frequency oscillator. The fixed-frequency 
get the @oscillator is usually installed in a case with other control 

and power circuits, and is compact and constructed with 

short rigid leads, while the variable-frequency oscillating 

ir prod circuit must be installed at the point of measurement in 
diy. Fe most cases, with connecting leads which may be long and 
having relatively high and variable capacitance. The most 

exact @convenient arrangement with such a circuit is to provide 
an auxiliary capacitor which serves at the same time as a 
calibration-check device and as a device to adjust the 

circuit against frequency drift. Thus, if through gradual 

change in the value of any circuit component, or through 

slow changes in the capacitance of the primary element, it 

becomes necessary to adjust the two oscillating circuits 

again to resonance, the auxiliary capacitor is used for this 
adjustment. At the same time, since the auxiliary capacitor 

is variable and is graduated in known increments of 

a itance, the effect of a known increment of capacitance 

on the deflection of the indicating instrument may be noted, 

and thus a check made on the calibration of the entire 

circuit. The elements of such a variable-capacitance gaging 

system, with the auxiliary capacitor for adjustment and 

2% calibration-checking, are shown in Fig. 12. 


\ iable-inductance gaging circuits may be provided with 
Calicration-checking circuits in much the same manner 








ELECTRIC GAGING METHODS 


“or Strain, Movement, Pressure and Vibration 


By HOWARD C. ROBERTS, Research Staff, Association of American Railroads, Chicago, Ill. 


as are the variable-capacitance circuits. The most widely 
used variable-inductance circuits employ the primary 
elements as components of symmetrical (and often unity- 
ratio) bridge circuits, excited by alternating current. Under 
some conditions a satisfactory check can be provided by 
means of an auxiliary resistance unit which can be switched 
into or out of the circuit. In the general case, however, the 
only safe method for such a check is to provide a separate 
inductance element, having the same ratio of reactance to 
resistance (or Q) as the primary measuring element, which 
can be connected at will in series with the primary element. 
The use of such an element will maintain both phase and 
amplitude balance for the bridge circuit. An extremely 
satisfactory method, entailing only slight inconvenience, is 
to provide a separate primary element, incorporating a 
micrometer screw, which can be connected into the circuit 
in place of the measuring element by the operation of a 


seatiaall aut Leo sae 
ele gr § “Batt 


switch. With this element, it is possible at any time to 
re-calibrate the system; or for rapid checking the auxili- 
ary unit can be set to any desired value and then used in 
the manner described above. 


Permanently-installed variable-inductance elements (espe- 
cially for measuring movements of relatively large magni- 
tude) can often be so constructed as to permit at will 
changes of air gap of fixed amount. This provision makes 
available an accurate and convenient method for checking 
the calibration of the system. 


Variable-resistance gaging circuits are less easily pro- 
vided with calibration-checking devices than are most vari- 
able-capacitance or variable-inductance systems, simply 
because the percentage variation of the operating param- 
eter is ordinarily far less in the variable-resistance circuit 
than in either of the other two. This limitation does not 
occur in moving-contact or slide-wire elements, but in any 
system employing strain-sensitive or pressure-sensitive pri- 
mary elements it amounts to a serious difficulty. 
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The auxiliary element which must be introduced into a 
variable-resistance gaging circuit must be an essentially 
pure resistance element, and its value must depend both 
upon the total resistance of the primary element and upon 
its strain sensitivity (or pressure sensitivity). Occasionally, 
the effect of temperature must also be considered. And since 
most of the presently-used variable-resistance gaging ele- 
ments now in use have resistances of the order of 100 
ohms and change in resistance by only a small fraction 
of one ohm in operation, the resistance of a series auxiliary 
resistor must be small—of the same order, in fact, as the 
resistance of the leads employed in connecting it—and not 
much greater than the resistance of the switching device 
employed to introduce it into the circuit. 





Practical considerations make it virtually necessary to 
employ parallel auxiliary elements as calibrating devices 
for strain-sensitive gaging systems, unless it is possible 
to introduce an entire new bridge circuit as a ealibration- 
checking device for an amplifier or a recording unit. Even 
then, the same difficulties appear with regard to the re- 
quired magnitude for the auxiliary element—its value will 
differ for each value of resistance of the primary element, 
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and for each value of strain-sensitivity for the primary 
element. Unlike either capacitive or inductive primary ele- 
ments, the total impedance of the primary element cannot 
be altered by any adjustment made upon it. 

In Fig. 13 a suitable circuit for a calibration-checking 
circuit for a resistance-type gaging circuit is shown. One 
of the three resistors R’;, R’2, and R’s may be placed in 
parallel with either R; or R4 of the bridge circuit itself; 
Sw, does this. The appropriate resistor is selected by Swo. 
Thus, if the system is to be used for measuring strain, this 
auxiliary circuit provides three check-points in the tension 
direction, and three similar points in the direction of com- 
pression. 

The resistance values of the three auxiliary resistors of 
Fig. 13 must be computed for the value of gage resistance 
and for the gage factor employed. For example, if Rs and 
R, each have a value of 120 ohms, and the strain-sensitivity 
of Ry (the gage) is 2.0, the auxiliary resistor to be applied 
to cause an 0.05% change in the effective value of R4 will 
have a value of about 120,000 ohms. Obviously, the resist- 
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ances of switches and leads will have little effect when 
they appear in series with resistances of so high a value. 
And since the amount of unbalance of the bridge circuit 
is extremely small under these circumstances, the error 
introduced by the apparent indiscriminate switching of the 
auxiliary resistors into any arm of the bridge circuit is 
quite negligible. 

In practice, it is ordinarily found more satisfactory 
to install three resistors of fixed values at R’;, R's, and 
R’3, then to determine by computation the effect of each of 
these for every resistance value and strain-sensitivity value 
for the primary elements to be used with the circuit. 


But it is also necessary to consider the effect of capaci- 
tance upon the balance condition of the bridge circuit, if 
it is excited by alternating current: in amplified systems 
a-c. excitation is customary. This difficulty may be entirely 
avoided by careful mechanical design. For example, the 
location of the switching devices should be such as always 
to keep the lead capacitance constant. It is good practice 
to install all four arms of the resistance bridge circuit 
at or close to the point of measurement if long leads must 
be used; if this is done, the auxiliary calibrating resistors 
can be installed within the case of the amplifier, with short 
leads and consequent avoidance of lead-capacitance error. 


With photoelectric and piezoelectric gaging systems it 
is hardly possible to employ any straightforward or gen- 
eral method as a calibration-check device. The primary ele- 
ments are of extremely high impedance, and their operation 
is dependent to a considerable degree on their mechanical 
installation. In general, however, their calibration-check- 
ing devices are better mechanical than electrical, and must 
be designed to be applied to the particular installation. 


XV. OSCILLOGRAPHS 


The most generally applicable instrument for recording 
the output of several instruments simultaneously is the 
oscillograph. Available in a number of different mechanical 
forms, and employing several different operating principles, 
this instrument is capable of recording simultaneously and 
on the same strip of paper the intelligence from a number 
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Fig. 14. Typical Oscillographic Records. (Original reco: 


paper width, ten inches.) 


of different sources; together with time _ indications 
identifying marks for the different records and, if desir 
the calibration data for the several circuits. There ar 
also available automatic oscillographs, which do not ope 
ate continuously, but wait for the incidence of som: 
nomenon, record it, then wait for the next incident t 
recorded. The most widely used oscillographs, howeve 
are of the manually-initiated type, which record during 
entire period of their operation. 

Up to recent years the most popular form of } 
element oscillograph for recording purposes was the string 
type, or the Einthoven oscillograph. Its use at this t 
is confined almost entirely to medical application 
cephalography. Even there it seems likely that other forms 
will entirely replace the Einthoven type before many mor‘ 
years have passed. For iow-frequency applications, 
ever, it is an extremely useful instrument. Its pr 
disavantages in opération are these: it produces | 
in white lines on a dark ground, which is less easy «©» th 
observer’s eyes than dark lines on a white ground; «here 
is some danger of tangling the strings in operatio: and 
it is less convenient to replace one string in a hp 
several strings than to replace one galvanomete: in 4 
group of several in a moving-mirror type oscillogra 
operating principle of the string-type galvanometer 
cated in Fig. 184 of Part I. 

Most presently-used oscillographs are of the mov 
ror types; for low frequencies and high sensitivi 
terms of current) the moving-coil or d’Arsonva! 
most popular, while for the higher frequencies (¥ 
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lower sensitivities) the bifilar or Duddell type 
5; em These two types are illustrated in Fig. 188 
af Pa the moving-magnet type, shown there at B, is 
; used excepting as a null instrument for a-c. 





widor 11tS. 
qo scillographiec records are shown in Fig. 14; 
section illustrates some outstanding feature of 
ment employed to make these records. The first 
plays a record of a transient physical effect, 
th a group of nine accelerometers. (One of the 
in uments is not operating.) No timing marks or 
th tifications are included in this record. The next 
of a similar transient; it has, however, on one 
ilibrating deflection. (This particular calibration- 
levice, it should be noted, does not make a dynamic 
though it is applied to an acceleration-sensitive 
is therefore a check on all other parts of the 





svat 
Sysu 


syste but not of the acceleration-sensitive primary 
eleme 

The ird and fourth records shown are like the first, 
with exception that they contain timing marks; the 
third record has marginal indications at tenth-second inter- 


vals, while the fourth has timing lines extending entirely 
across the record—also at tenth-second intervals. It is 
at will to produce timing lines, either marginal 


possli 

or full width, at hundredth-second intervals; in this in- 
stance the tenth-second lines are made heavier than the 
hundredth-second lines, and the twentieth-second lines 


intermediate in intensity. All these records were taken on 
photographic paper ten inches wide, moving at a speed 
f approximately three inches per second. 

It should be noted that any of the electromagnetic oscil- 
lographs which will be described will produce records very 
like these. Most of them are available with a number 
rent types of galvanometers, with a range of paper 
(or film) drive speeds, and with as many built-in auxiliaries 
(such as timing devices, titling devices, and control devices) 
as may be desired. 

Typical of the highly-adaptable modern magnetic oscil- 
lograph is the one shown in the photograph, Fig. 15. This 
instrument was designed for general-purpose use, and con- 
tains every facility consistent with size and weight, while 
retaining sufficient ruggedness for field use. It may be 
procured with 6, 12, or 24 magnetic galvanometers of any 
f several types, fitted to different applications. Its records 


much 


OL dlit 
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ig. 15. General-purpose Multi-element Magnetic Oscillograph. 
ourtesy Hathaway Instrument Co.) 











Fig. 16. ° Light-weight Magnetic Oscillograph. (Courtesy Con- 
solidated Engineering Corp.) 





Heiland 


Fig. 17. Portable or Aircraft Oscillograph. (Courtesy 


Research Corp.) 


are made on photographic film or paper, of any width 
desired up to ten inches; records may be made as long as 
desired without exceeding the length of the standard roll 
of paper—200 feet. Quick-change gears provide a range 
of paper speeds from 1/3 to 40 inches per second in 15 
steps. Timing lines of any desired type may be applied 
at will. Footage of the paper record is automatically photo- 
graphed on each record; titles containing other information 
may be added when desired. Remote control of the oscillo- 
graph is possible, as is automatic control of record length. 
All galvanometer circuits are fitted with on-off switches, 
protective fuses and attenuator units. Thermostatic control 
of temperature is also provided. The weight of an instru- 
ment of this type will be from 100 to 150 pounds, and its 
total volume from 3 to 4 cubic feet. 

Many of the features of an instrument such as that 
just described are not needed for the intended application; 
and for many uses a simpler instrument, containing only 
part of the numerous features of the complete instrument, 
may be more satisfactory. Such an oscillograph is shown in 
Fig. 16. This instrument takes photographie paper 8 inches 
wide, and records with as many as 14 galvanometers. It 
has available only three paper speeds, or six on special 
arrangement. The same provisions with regard to timing 
devices, titling, record numbering, and interchangeability of 
galvanometers are available. The weight, however, is only 
about 70 pounds and the bulk about 2% cubic feet. Such an 
oscillograph is better suited for installations where ex- 
tremely limited space and weight can be accommodated, 
but is of course less adaptable for general use. 

Even more compact than the instrument shown in Fig. 
16, and with correspondingly fewer conveniences, is the 
instrument shown in Fig. 17. This oscillograph contains six 
galvanometers and records upon paper two inches wide and 
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in lengths up to 100 feet; timing lines are provided at 
hundredth-second intervals. Galvanometers are interchange- 
able, and different types are available. This instrument, like 
the preceding one, employs a single magnet assembly for 
all its galvanometers, instead of a series of separate gal- 
vanometer each complete in itself. This construction may 
be seen through the open door of the instrument in the 
photo. The instrument weighs 22 Ibs. alone, and approxi- 
mately 40 lbs. complete with its batteries and paper stock. 
It should be noted that the photograph shows the instru- 


Fig. 18. Miniature Multi-element Magnetic Oscillograph. 


(Courtesy General Electric Co.) 


ment with its battery case attached; it is ready to operate 
as it stands. Its bulk is about one-half cubic foot. 

An instrument such as the one just described has been 
deliberately designed to provide the maximum in operating 
convenience and output with the smallest practicable size 
and weight. Even smaller instruments can be constructed, 
with, of course, necessary limitations of functions and con- 
venience. 

In Fig. 18 is shown what is perhaps the smallest multi- 
element magnetic oscillograph now available. It weighs 
only twelve pounds and its volume is less than % cubic foot, 
yet it can record the intelligence from as many as six 
sources on a strip of paper 3% inches wide and 20 feet 
long. The galvanometers are separate and interchangeable. 
Three paper speeds, 0.24 in./sec., 0.6 in./sec., and 1.2 
in./sec., are available through the use of change gears. 
A slightly larger instrument, employing ten galvanometers 
and recording on 6-in. paper, is also available. In both 
these oscillographs, it must be recognized that only the 
necessary basic components have been included in the inter- 
est of obtaining the great reduction in size and weight. 
These oscillographs show the opportunities for design where 
only the basic elements are required. 

It must be remembered that the four instruments just 
described do not represent a complete list. They do illus- 
trate the range available in size, ability, convenience and 
applicability. Other oscillographs are available; there is 
hardly an application for which a suitable instrument is 
not in existence. 

Certain applications requiring only low-frequency 
response from the galvanometers, and yet not requiring 
response to steady currents, can well be accommodated by 
one of the types of direct-writing (or ink-writing) oscil- 
lographs. These instruments have the advantage of pro- 
ducing a record by means of an inked pen—or by a heated 
stylus on a wax-coated paper, or by an electrically-charged 
stylus on an electrosensitive paper. Their record is thus 
immediately available, and with none of the inconvenience 
involved in the photographic development of a film or paper 
photographic record. Such instruments are well suited to 
the medical field, and to certain industrial applications. 
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The “galvanometer” elements employed in 
ing oscillographs are most often piezoelect: 
coupled to the pens through light mechanical li 
are thus potential-sensitive elements, and not cu 
tive; and they have quite high impedances. An 
required for almost all applications. The upp: 
frequency response is ordinarily set by the 
istics of the galvanometer element, and is of 
of 100 cycles per second. The lower limit usu: 
by the amplifier characteristics, and ordinarily 
go below 1 cycle per second. The piezoelectric c 
not respond satisfactorily to direct current—t 
potentials. 

A typical direct-writing oscillograph is shown 
19 and 20. This is a piezoelectric type instrument, 
be procured with as many as eight simultaneous] 
ing pens. Papér speeds may be suited to the ap) 
The frequency response of these elements covers t 


Fig. 19. Multi-element Direct-writing Oscillograph: Exterr 


View. (Courtesy Offner Electronics, Inc.) 


between about 1 cycle per second and 100 cycles per s 
ond; the maximum amplitude available on the recor 
approximately two inches—1” excursion in either directi 
The piezoelectric elements will respond to frequencies som: 
what higher than the upper limit listed, but at reduced 
amplitude. 

Piezoelectric recording units, like piezoelectric primary 
elements, usually employ Rochelle salt crystals for the 
high sensitivity, and these crystals are subject to damagé 
if their temperature reaches about 125°F. If the crysta 
is subjected to steady potentials, some non-elastic defo 
tion takes place and the element may be damaged 
avoid these disadvantages, and to provide a unit which 
could respond to steady potentials, electromagnetic 
writing units are available. Their general performan 
much the same as that of the piezoelectric elements; ¢x- 
cepting that they can operate at zero frequency. 
require sufficient current for their actuation to make a 
rent amplifier for each galvanometer a necessity for 
applications. 

These direct-writing oscillographs have a wide an 
creasing field of application, and are rapidly being 
proved At present, their principal disadvantages, asid« 
their limited frequency response, are the necessity fo! 
siderable amplification, and the fact that the records 
produce are distorted, and their deflections must be 
along a circular scale. Neither of these disadvai 
precludes their successful application in many insta! 

For recording extremely high frequencies, none 
instruments thus far described is satisfactory. The 
limit of faithful frequency response for the direct-v 
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phs is perhaps 200 cycles per second—quite low. 


The er limit for the bifilar magnetic oscillograph is 
abc 500 and some difficulty is experienced in reaching 
this e. Frequencies higher than these can at present be 
pe lly recorded only with the cathode-ray oscillograph. 

It ntirely possible to produce satisfactory records by 
emt g a stationary camera to photograph the pattern 


on the screen of an ordinary laboratory-type 
; ray oscilloscope; better records can often be pro- 
nf nd records of non-repetitive as well as repetitive 


wa ms, if a moving-film camera is used with such an 
ost ‘ope. Such equipment combinations are too often 
ma ft, however, and involve too much difficulty and 
ine nience in operation to permit their use for any ex- 
cet ergency or short-time work. More refined arrange- 
me are far more satisfactory; they are more accurate as 
wel more convenient. 

For the satisfactory delineation and reproduction of non- 


repel\iive wave-forms the most difficult requirement to ful- 
fill is the production of a satisfactory time-base or other 
horizontal-axis indication. The linear time base incorporated 
in the ordinary laboratory oscilloscope is satisfactory only 
if the frequency of the repetition is nearly constant. Next 





Internal 


Direct-writing Oscillograph; 
View Showing Construction. (Courtesy Offner Electronics, Inc.) 


Fig. 20. Multi-element 


in importance is the establishment of a sufficiently intense 
electron beam to make possible the high writing speeds that 
may be required. The second of these requirements has been 
taken care of by the manufacturers of cathode-ray tubes; 
the first requires the application of some device sensitive to 
the movement being studied—or to such other magnitude as 
is to be recorded along the horizontal axis. This movement- 
sensitive or position-sensitive device provides a potential 
Suitable for deflecting the luminous spot of the cathode-ray 
tube along the horizontal axis in accordance with the phe- 
nomenon being studied. A stationary camera film is then 
used, and the photographed pattern is actually a record of 
two variables plotted one against the other—a true z-y 
recording. One of the two variables may be time, or it may 
be any other desired magnitude. In this respect the cathode- 
oscillograph can be applied in a more flexible manner 
n can the other previously described instruments. 
number of devices have been produced by which the 
izontal axis mentioned can be provided; they operate on 
basic principles previously described. Among the most 
ely applied recording systems of this sort are those 
lesigned to record cylinder pressure against piston posi- 
tion (for the study of combustion characteristics in inter- 


tT} 





nal-combustion motors) and those for recording force (or 
stress against strain) for the study of the characteristics 
of materials. 

Multi-element cathode-ray oscillographs, recording a num- 
ber of separate traces simultaneously against a time axis, 
have had a rather limited application up to this time, 
primarily because of the necessary bulk, weight and circuit 
complications involved in their construction. Such instru- 
ments are, however, available, and it is to be expected that 
their use will expand rapidly in the near future. 

In Fig. 21 is shown a convenient form of multi-element 
cathode-ray oscillograph. This instrument records four 
traces simultaneously on 35-millimeter film, and covers the 
range of frequencies from 0 to 40,000 cycles per second 
—the response being down only 10% at 40,000 cycles. Its 
weight is about 100 pounds, and its bulk about two cubic 
feet. Moving film is employed, with four speeds available 
through quick-change gears; the highest speed available 
is 40 inches per second. The instrument thus records one 
other variable against time on each channel. 

The instrument just described represents an attempt to 
cover virtually all the frequencies encountered in any ordi- 
nary work with a single instrument; it seems probable that 
the attempt has been successful. There are few instances in 
which frequencies higher than perhaps 20,000 cycles per 
second occur at the point of application of a pick-up—they 
may be produced at the point of application of an impact, 





Multi-element Recording Cathode-ray 


Fig. 21. 
(Courtesy Heiland Research Corp.) 


Oscillograph. 


but the high frequencies are attenuated extremely rapidly, 
and are not ordinarily detectable a few inches away. In 
liquids and gases—in the study of detonation, for example 
—extremely high frequencies are occasionally encountered. 
In all cases, the problem of making a primary element sen- 
sitive to these extremely high mechanical frequencies, and 
of carrying the electrical signals undistorted over the con- 
necting cables, provides considerable difficulty. It seems 
entirely safe to say that in the present state of the art, 
we have recording devices in advance of the other com- 
ponents of the complete system—although lacking, perhaps, 
in convenience of operation. 

No description is given here of the several types of 
recording potentiometers, voltmeters: and milliammeters 


Continued on page 706 
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X-rays and Multiplierammeter Afford New Means of 
Chemical Analysis, G-E. Research Chemists Find 


SCHENECTADY, N. Y.—Shooting a 
beam of x-rays through an unknown 
chemical substance to see how much of 
the radiation is absorbed is a new and 
rapid means of identifying the ele- 
ments of which the material is made. 
That this method, which can be used 
with gases, liquids or solids, will find 
extensive application is indicated by 
studies in the General Electric Research 
Laboratory by Dr. Herman A. Liebhaf- 
sky and Dr. E. H. Winslow. 

“X-rays are intimately related to the 
inner atom,” explained Dr. Leibhafsky, 
“so they furnish a means of counting 
the number and indicating the kinds of 
atoms by which they are being ab- 
sorbed. To a very good first approxima- 
tion, the count is unaffected by whether 
the atoms are free or have combined to 
form molecules of any sort whatsoever; 
or by whether the sample is hot or 
cold, solid, liquid or gaseous. Again to 
a good approximation, an oxygen atom 
will have the same absorption for x- 
rays be it free, or in the oxygen mole- 
cule, or in liquid water, ice, or steam, 
or in sugar or in sand. A tool capable 
of doing this is bound to be potentially 
interesting to the chemist.” 

X-ray absorption as an analytical 
method is made practicable by a photo- 
electric x-ray intensity meter devel- 
oped by another G-E Research Labora- 
tory scientist, H. Millard Smith. The 
invisible x-rays activate a phosphor 
painted on the glass envelope of a pho- 
totube of the multiplier type. 

With such a tube the light from the 
phosphor falls first on a sensitized sur- 
face within the tube and electrons are 
emitted from it. These electrons fall 
on a second surface from which still 
more electrons, in larger quantities, 
are discharged. They fall on a third 
surface and the yield is still further 
increased. Then even more stages are 
used. The electrons are multiplied and 
those from the last stage constitute an 
electric current which can be amplified 
and measured. In this way, amounts of 
light with energy equal to a ten-bil- 
lionth of a watt can be measured easily 
and accurately. 

The photoelectric instrument can 
measure weak-intensity x-rays and also 
can detect slight variations in their 
intensity. For example, if the x-rays 
are passed through a pile of 100 sheets 
of paper, the addition or removal of a 
single sheet produces a noticeable effect. 
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In the analytical method developed 
by Drs. Liebhafsky and Winslow 


(which has thus far only been set up 
experimentally) the solid or liquid sam- 
ple is placed in a glass cell 


%” in 


diameter and 6” long. For g 
foot cell is employed. The « 
vertical position above the 
and a narrow pencil of the 1 
upwards through it. Compa 
made of the absorption of th: 
and without the sample. | 
various metals can be plac 
x-ray beam to secure radiati: 
ferent wave-lengths. 

Dr. Liebhafsky says that 
problems vary so greatly that 
ficult to predict the particular 
tions which this new method of 
sis is likely to have. However, og] 
work has already been done in t -E 
Research Laboratory to show ths: fo) 
certain types of problems it wi 
clear advantages over older m 
These are now being studied an 
will be reported later. 


Unique Giant Spectrometer Speeds Chemical Analysis 


EAST PITTSBURGH, Pa. — Ques- 
tions on chemical composition of ma- 
terials, of vital importance to the oil, 
chemical and plastics industries, have 
always been difficult to answer. To an- 
alyze an oil sample by ordinary chem- 
ical methods, for example, may take a 
crew of six technicians eight hours 
and the results are not always as accu- 
rate as desired. The infrared spectro- 
scope, with its invisible beam of light, 
“fingerprints” each component of the 
material, and performs the job many 
times faster and more accurately than 
any previous method. A_specially-de- 
signed version of this most modern of 
spectroscopes has been developed by Dr. 
Donald K. Coles, young chemist at the 
Westinghouse Research Laboratories, 
who is shown at work in the adjoin- 
ing photograph. To analyze a material 
—either liquid, solid, or in solution— 
Dr. Coles places a sample in a special 
holder and directs through it a beam of 
infrared light which he produces by 
heating a silicon-carbide rod to an in- 


candescent glow. Highly-polished mir- 
rors and special prisms guide the light 
along a thirty-foot-long, zigzag path to 
highly sensitive receivers that convert 
the light into electrical current, amplify 
it, and record the information by means 
of a special strip-chart recorder. From 
the peaks and dips on the recorder chart, 
Dr. Coles can tell what materials are 
present in the sample, how much of 
each, the amount of impurities, and 
other vital facts. 

The infrared spectroscope depends for 
its speed and accuracy of analysis on 
the fact that molecules vibrate at cer 
tain characteristic frequencies as 4d 
atoms and electrons in producing vis- 
ible light, but more “slowly’—though 
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LABORATORY VOLTAGES accompany your equipment 
into the field with built-inCONSTANT VOLTAGE 


On the drafting boards of hundreds 
of sales-minded design engineers, 
product insurance is being written 
into the specifications of new elec- 
tronic and electrically operated 
equipment. 

A critical analysis of sales depart- 
ment records of past performance 
usually discloses that the most fre- 
quent cause of equipment failure or 
sub-standard performance is the 
one most often overlooked — field 
voltages that do not correspond 
to the rated voltage at which the 


me OE 


equipment is designed to operate. 

Today sales-minded design engi- 
neers make certain that carefully 
controlled laboratory voltages, on 
which the operation of their equip- 
ment is predicated, go with it into 
the field, by writing “‘“SoLa Constant 
Voltage Transformers’”’ into their de- 
sign specifications. In many cases 
the inclusion of the “CV” trans- 
former is accomplished at an actual 
saving in cost over standard equip- 
ment design. 

Thus rated voltage is available at 


all times because SoLa Constant 
Voltage Transformers instantly cor- 
rect fluctuations as great as 30% to 
less than +1% of rated require- 
ments. These sturdy, automatic 
transformers require no pampering 
or supervision. They protect both 
themselves and the equipment 
against line surges and short cir- 
cuits. 

Standard units are available in 
capacities from 10VA to 15 KVA or 
special units can be built to your 
specifications. 


Tronsformers for: Constant Voltage + Cold Cathode Lighting + Mercury Lamps « Series Lighting + Fluorescent Lighting « X-Ray Equipment + Luminous Tube Signs 
©} Burner Ignition + Radio + Power + Controls » Signal Systems + Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Ill. 
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the slowness is relative, fcr the fre- 
quencies of the order of mega-mega- 
cycles. The spectroscope ferrets out thr 
different frequencies by gradually ‘‘tun- 
ing’ the frequency of the infrared beam 
throughout the infrared spectrum— 
just as you slowly tune your radio set 
throughout a portion of the radio- 
waves spectrum when “trying for dis- 
tance.” The principle is similar to that 
of astronomical or metallurgica' 
troscopes but instead of a photographic 
plate there is an extremely sensitive 
infrared pick-up before which the infra- 
red spectrum is made to pass. At the 
same time, the chart of the synchron- 
ized recorder is made to travel in exact 
relation to the wave-lengths, so that 
peaks and dips are traced by the pen to 
represent the absorption bands of the 
various molecules in the material under 
study. This synchronized autographic 
arrangement is similar to that of a 
recording color analyzer. Dr. Coles thus 
identifies the material as accurately as 
fingerprints reveal human identity. 


spec- 


Electrical Robot Slashes 
Equation-solving Time 


EAST PITTSBURGH, Pa.—An elec- 
trical robot that can conquer in a few 
days intricate .mathematical equations 
that would take years through ordinary 
calculation, is now helping engineers of 
the Westinghouse Electric Corp. in the 
solution of complex problems. Devel- 
oped by Dr. Gilbert D. McCann and 
Harry E. Criner, of the Westinghouse 
engineering staff, the apparatus uses 
electricity flowing through circuit ele- 
ments to perform all the computations 
and to write the answer with an elec- 
tron beam on a fluorescent screen. 

Dr. McCann reported that one prob- 
lem—what would happen inside a crate 
of radar tubes if the crate were dropped 
suddenly to the ground—was solved by 
the robot in ten days, whereas it would 
have taken an engineer working eight 
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Stroboscopic Light Was Used for Testing 
Famous Norden Bombsight 


EMPORIUM, Pa.—Stroboscopie light 
played an important part in the exact 
balancing of rotating parts in the Nor- 
den Bombsight where tolerances were 
kept within 20 millionths of an inch. 
Timed light flashes permitted precise 
determination of rotating speeds and 
visual study of imbalance during labor- 
atory tests. In the photograph here- 
with, light flashes were produced by a 
strobotron tube manufactured by Syl- 
vania Electric. 

Also shown in the photograph is a 
technician in the laboratory of the 
Victor Adding Machine Company using 


hours a day a total of 1200 days to 
solve it. In the Mechanical Transient 
Analyzer, as it is called, electric cir- 
cuits duplicate everything in the me- 
chanical problem. The weight of the 
falling object, the velocity at which it 
strikes the ground, the amount of cush- 


a General Radio Strobotac and a Gisholt 


Dynetric Balancer. 
Norden Bombsights, costing sev: 


ra 


hundred dollars more than an automo- 
bile, had two basic parts: a stabilize: 
that piloted the plane automatically dur- 


ing the bombing run; and a sight whi 


cl 


included telescope, gyro and compute: 


They were the result of the teamw 
of many - manufacturers 


who mad 


tested, and assembled components and 


those who manufactured 


specialize 


scientific test equipment without whi h 


exact standards and interchang: 
parts would have been impossible. 


ioning inside the object and other 
portant factors are all given elect 
counterparts. 


“By connecting the electrical circuit 


in proper sequence,” Dr. McCann 


ex 


plained, ‘‘and operating certain switches 


the electrical robot can be mad 


+ 


work on almost any mechanical-motio! 


problem that faces engineers today.’ 


The answers are read on the flu 
cent screen of a cathode-ray os 
scope in the form of waves that 
where and when mechanical vibrat 
are set up, how long they last 
where the more severe stresses 0: 

The apparatus was designed, 
inally, to meet new problems in th« 
sign and construction of turbo-ge1 
tor units, but its application has 
extended to include vibration pro! 
in propulsiomr equipment for the 
chant Marine ships, and many 
problems whose solution had bee: 
sidered “unsolvable” by engineers 

“Engineers *have long recogni 
relationship between mechanical 
electrical systems, but the develo 
of apparatus to carry through 
relations for a practical purpos 
been a stumbling block to thei 
use,” Dr. McCann asserted. 
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| Daytime Cloud Height Reading and Recording 
: By J. PETERSON and J. P. FOULDS, Lighting Engineering Div., General Electric Co., West Lynn, Mass. 


NTIL the recent development of a new method of day- __ plished by measuring one angle of a right triangle, the base 
U time cloud height reading known as the ceilometer dimension of which is known. The cloud height above the 
system, ceiling measurement during the day was expen- _ ceilometer system is equal to the length of the base line 
sive and at times unpredictable. Small free balloons with a__ times the tangent of this angle. 


da Cia known rate of ascension were observed, but during bad In practice, a powerful narrow-beam light projector, such 
a \'sholt Mather such observations were impractical and the best as a searchlight, is pointed vertically upward. At a base- 


data that could be obtained were only estimated. The ceil- line horizontal distance of 1000 feet from the projector, a 
ng several Mometer system* is gradually replacing the free-balloon  ceilometer detector is installed for the purpose of measur- 
n automo FF method. It eliminates the uncertainties in daytime reading, ing the angle above the horizontal of the spot of reflected 


Stabilizer J functions in good weather or bad and is practical for day light on the cloud (see Fig. 1). The determination of a 
Aeally dur- J oy night use. It provides more accurate and useful data 
ight which at more frequent intervals than either the ordinary visual 
computer. I clinometer method or the method of timing the ascension 


Sg of a balloon. When used with a suitable recorder it will 
0 made, provide continuous data. 
nents and The system was conceived by the United States Weather 


























ogee Bureau and the National Bureau of Standards and trans- 
thicl : P ‘ - 7 
he a i lated into practical serviceable instruments by the General 
| ngeable . e ° . ia 
ae ‘le & Plectric Lighting Engineering Division. 
— Basically, the measurement of cloud height is accom- 
*For “New Instruments” Department description see IJustru- 
. nents, Dec. 1944, pages 786-787.—EDIToOR. 
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err 2 A—Method of Cloud Height Measurement B—Aperture plate and focusing mount 
B—Elementary Diagram of the Ceilometer C—Pre-amplifier Tube 
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Trimount Tank Level 
Gauges are designed for use 
on tanks from 3 to 60 feet 
high, for indicating liquid 
level. Pressures to 700 p.s.i. 
and temperatures to 600 
F. of ANY liquid can be 
handled. 

These gauges 
found wide use in the 
oil industries because 
of their many fea- 
tures*, and because 
they need no pamper- 
ing —- maintenance 
and servicing re- 
are al- 


have 


quirements 
most negligible. 
Take your liq- 


uid level  indi- 
cation problem 
to Trimount. See 
either of the 
dealers listed 
below, or write 

to us. 


*TRIMOUNT FEATURES 


Pyrex Glass Tube e Compression Gland 
Packed @ Fully Enclosed @ Easy-To-Read 
Hand Drawn Angle Scales @ Range 12-100” 
(Standard) 


TRIMOUTT 


37 W.VAN BUREN 
CHICAGO S§, ILL. 


INSTRUMENT COMPAN 
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Fig. 4. Amplifier and Discriminator Panel Housing, Doors Open 
A—Amplifier panel 
B—Discriminator panel 
C—Adjusting knobs 


cloud height thereupon becomes a simple calculation and 
may be reduced to a simple table. 

This method has been used for years with incandescent 
lamp projectors and ordinary visual devices. It is simple, 
accurate, direct and convenient—but limited in use to ho 
of darkness. 

The new ceilometer detector is an automatic photoelec- 
tric device of high sensitivity. It provides means for meas- 
urements under any conditions in which a light beam can 
be projected to a cloud or haze layer, or through succes- 
sive haze layers. It employs a phototube pick-up and an 
electronic circuit that can discriminate between the cloud 
reflection of the light beam and all natural illumination 
including the most brilliant sunlight. This discriminator 
action makes daytime operation possible. 

The main innovation of this method is the use of a light 
beam which is modulated so that it can be distinguished 
from daylight. This beam has as its source an air-cooled 
900-watt high-intensity mercury-are lamp about the size 
and shape of’a cigarette. (See Fig. 7.) 

The characteristics of the mercury are lamp are such 
that when operated normally from 60-cycle a-c. power sup- 
ply, its light automatically “flickers” or modulates at the 
fixed rate of 120 times per second. The human eye is not 
ordinarily conscious of this flickering or modulation, but 
a photoelectric tube will respond fast enough to “see” it 
The “electric eye,” therefore, is the element around which 
the ceilometer detector is designed. 

Natural light is steady or unmodulated in contrast to th 
modulated character of the mercury are light, but the 
photocell picks up both. Hence, the associated apparatus 1s 
designed to sort out and discard all electrical effects of any 
natural light and to produce electric currents proport:ona! 
to the modulated light only. It is able to do this even 
though the extraneous light is a million times the 
sity of the modulated reflected light, as in the c: 
bright sunlight. 

Visual sighting is out of the question by day, therfore 
it is necessary to provide means for scanning the me:cury- 
are projector beam. The photoelectric pick-up looks vu) and 
down the beam, registering the point of cloud ref! ction 
automatically on a recorder located in the weather st :tion 
The scanning head, which includes the pick-up, rais 
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TEMPERATURE To Measure 
FLUCTUATIONS Compressor Efficiency! 
Costing you 

MONEY... ? 


Wherever critical temperature 

is concerned, countless manu- 
facturers have learned to depend on the 
precision and ruggedness of H-B Thermostats 
and Red Top Thermo-regulators (adjustable 
thermostats). They know they can count on 
H-B instruments to eliminate guesswork, 
simplify supervision and aid in increasing the 
quantity and quality of production. Ranges 
of application are from minus 30 to plus 
350° F. Temperatures can be maintained 
with these instruments to an accuracy of a 
fraction of a degree. Many shapes and 
sizes now available on short order—single 
units, or in quantity lots. Time to get your 
production operating temperature-perfect 
is now. Request bulletin 4-759 telling how. 


OOUBLE 
H-B Instrument Company, 2525 No. Broad 
lation and Street, Philadelphia 32, Pa. 
DIAMOND 


icandescent THERMOMETERS + THERMOSTATS «+ RELAYS 
j THERMO-REGULATORS + HYDROMETERS 


phot yelec- 


for meas- , | : | 
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the ‘loud 
amination RECORDS 0025” 
oo OF WATER... 


of a light 
tinguished 
air-cooled 
t the size 
are such 
ower sup- 
tes at the W, | 
aye is not : fn ITH the hookup shown, compressor 
ution, but vf \ = efficiencies can be measured more accu- 
“see” it ee rately, more easily, and more quickly, than 
nd which as 6 ma is the draft gage that by conventional means. 

measures draft exactly—not In addition to functional compressor 
ast to th approximately; the HAYS. It is design studies, Trimount Dynamics 
but the first diaphragm type gage, and is still the standard Measurement Equipment can measure 
peretus © for money saving dependability. and record: cylinder head pressures, 


induction system and fuel system pres- 
sures, air scoop pressures, strain, torque, 
shock loads, etc. Write for literature today! 


ts of ¢ 
yport ional 
this even 


he inten- 


The colon leather diaphragm combines soft plia- 
bility, amazing toughness and extreme sensitivity— 
impervious to overloads, and lasts indefinitely. 


Write for Bulletin 43-667 . . . contains full information. r 
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37 W. Van Buren St. Chicago 5, Illinois 
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At, Last. — 


A Perfected Tester 
for Turn-and- Bank 


Indicators 


New 
Model 1242 


MEETS 
U.S. NAVY FOUR SPEEDS: 90, 


° 180, 360 and 1080 de 

Requirements grees per minute. Accu- 

racy is that of an electric 

clock by reason of synchronous motor and all-gear 
drive. 

QUICK CHANGE of test rate, running or 
stopped, by means of convenient knob at right 
side of machine. 

OTHER VALUABLE FEATURES: Tests in 
either direction, at any testing rate, quickly made 
with three-position switch. Hollow spindle pas 
sage for air-driven instruments obviates need of 
dragging hose with carriage. Friction clutch in 
vertical spindle drive provides safety in event of 
jamming. 

Model 1242 (illustrated) holds two Indica- 
tors by spring-loaded fingers; an alternate 
type of carriage mounts Indicators to a panel 
by means of thumbscrews. Extra carriages to 
hold four or six Indicators can be furnished. 

Variations of this basic design are available 
to provide a single rate of 180 degrees per 
minute; or special rates. 


Ideal Laboratory Tool & Supply Go. 


Factory at 3619 Evans Avenue 
Cheyenne Municipal Airport 
P. O. BOX 193 CHEYENNE, WYO. 
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Fig. 5. Scanning Head Driving Motor Compartment, 
Removed 


A—Scale shows angle of inclination 

B—Lamp illuminates dials for night operation 
C—Intensity meter indicates when reflection is picked 
D—Reduction gear provides 12-minute scanning cycle 
E—Manoual elevating crank attaches here 

F—75 r.p.m. synchronous driving motor 

G—Spring suspension prevents vibration 

H—Reversing relay for motor 

K—Control switches 


this point may be read off a scale attached to the head 


| lowers continuously in twelve-minute cycles. In the ab 
| sence of a recorder, the head can be operated manual 

| being raised and lowered until the greatest deflection « 
| an output meter is observed. The angle of inclinatior 


a 


The recorder makes it possible to observe readings in 


Fig. 6. Selsyn Position Transmitter Compartment, Cover Ren v¢¢ 
A—Reversing switch for driving motor 
B—Selsyn transmitter for indicating angle remotely 
C—Spring mounting prevents vibration 








up 


In the ab ‘ 


d manually 
deflection 9 


iclination am 


the head. 
readings in 


Wallace & Tiernan portable, ultra 
sensitive manometers, designed for 
precision measurement, have a 
wide range of usefulness in the air- 
craft field: 


To measure air flow in carburetor testing. 
For aircraft instrument calibration. 
As a manifold pressure indicator in engine tests. 


To measure pressure and air flow in gas turbine 
and jet engine testing. 


As an air pressure and velocity indicator in wind 
tunnels. 


For routine laboratory use where a compact, portable 
instrument is required. 


For flight testing, where precise pressure measurements 
are needed. 


SPECIFICATIONS 


Range: FA-145 0 to 120 inches of water maximum 
FA-146 Oto 200 inches of mercury maximum 


Scale Expansion: FA-145 5 times at lower range 
FA-146 2 times at lower range 





ACE © TERNAN PROCLCTS 
Liivact ste 2P%EY 


Seale Length: 45 inches 

Dial Diameter: 84 inches 
Sensitivity: One part in 10,000 
Accuracy: One part in 1,000 


Write for Technical Publication 253 


WALLACE & TIERNAN py 


PRODUCTS, IN 


BELLEVILLE 9 


Cc. 


A452 


NEW JERSEY 
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WAPPLER 





sig iia 


Fig. 7. High-Pressure Mercury-Arc Lamp Air Cooled, 






doors and, in addition, provides a permane 
| cloud variations. The unit consists of a d X 

































| recorder and amplifier, rectifier, electronic rel: 
trol panel mounted in a cabinet for table-top ope ation, 
You can turn a hole Inside Out | The angle of inclination of the photoelectric < otecto; 
or See 4rund a Corner recorded by a Selsyn-driven, inkless; rapid-dottin» mecha, 
ee ism on the left-hand side of the chart. At the some ting 
Wappler Industrial Telescope the signal output of the ceilometer is recorded a Inil 


ammeter element and an ink mechanism on the 
| side of the chart (see Fig. 10). 


Inspection Problems in the Examination of 
Internal Surfaces May Be Solved 


by Means of the | The angle-recording inkless dotting device records 
WAPPLER BORESCOPE when the signal exceeds a threshold value slightly 4 
A telescopic instrument containing a lighting cir- minimum signal necessary to indicate the presenc¢ of ‘ 
cuit and a lens system. Various angles of vision for cloud ceiling, although the recording mechanism moval « 
different types of visual systems are available. You continuously in coordination with the photoelectric detect « 


may select the type best suited for your particular 
requirements, with the assurance that the resultant 
undistorted image will be clear and concise. Since the angle element records only when a signa! 

If you have an inspection problem, the Wappler 


even when a signal is not being received. 


Bereecepe will help solve it for you. An accurate | being received, the periods of angle recording are of relj 
description, blueprint, or better still. the part itself tively short duration and, therefore, appear on the cha 
forwarded to our Industrial Division will have our as widely separated short dashes. The middle of the da 


immediate attention with recommendations for a , . : ; ° ; 
suitable instrument to solve your problem. is easily estimated and the corresponding angle read 


the printed scale on the chart paper. 






















The angle recording element, however, does not 
nee St i ie hy information as to the density of the clouds. An indicat % 
INDUSTRIAL DIVISION of the character of the cloud formation can be obtain T 


AMERICAN CYSTOSCOPE MAKERS, INC from the signal record since this element records contin 
s - 


1943 CADAYETTE Aveseue, setee. Yoen $0. ¥..¥. ously regardless of whether or not the angle indicati: 


4 Sizes ~/4 Dial Faces 


Ne 


De \\ Wii i //, M 
10? zB // 














y 
DIAL INDICATORS : | 





In four sizes with fourteen different dial gradu- Fig. 8. 
ations, indicating thousandths, half-thousandths 


or tenths of thousandths inches. A—24” projector with flat heat and impact-resisting glas 


B—Fuses 
Speedy, accurate, inexpensive and adaptable to C—Lock 


various measuring and testing jobs. D—Autotransformer compensates for line voltage drop 
E—Ballast transformer for mercury-arc lamp 


Write today for catalog. F—Junction box for power supply connection 
G—Sliding shelf for air compressor 
H—Motor-driven air compressor 


B.C. AMES CO., WALTHAM, MASS. yf 6 ah «ty TE 


M—Lamp focusing mechanism 
8 
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% For tandem controls, Clarostat 
be obtaine 


Type 42is the logical choice. The 
bakelite cases nest and lock to- 
gether for a virtually solid cas- 
ing. Metal end-plates and tie- 
rods insure a rigid assembly. Up 
¥ to 20 units in tandem. 


PULL 


e indicatir 


Yes, Clarostat Type 42 is the solu- 


tion to your multiple-circuit con- 


trol. Single shaft passes through 
and locks with rotor of each unit. 
Each unit can be wound fo cir- 
cuit requirements as regards re- 
sistance, taper, tap, hop-off. 


No idle Home Equipment 
When Repair Parts 
Come by AIR EXPRESS 


Empty spaces on retailers’ shelves or 
shortages of repair parts do not always 
mean that merchandise is not to be had. 
Often it’s merely a matter of ordering a 
little at a time. 

This is where Air Express steps in. It 


not have to be turned away or told that 
their household equipment cannot be re 
paired for weeks. It brings the spare parts 
stocks of the nation within but a few hours 
of retail stores. Very often, Air Express 
means next day delivery. 

And not only does the speed of Air Ex 
press meet emergency needs in the retail 
trade, it puts suppliers’ stocks so near at 
hand that it often means greatly reduced 
and, therefore, 















- speeds merchandise to those shelves—even inventory faster rate of 
if in small amounts — so that customers do turnover. 
a | ify Air Ex Good Busi 
t Specify Air Express-a Good Business Buy 
z= Shipments travel at a speed of three miles a minute between principal U. S. towns 
s * Submit that problem ea and cities, with cost including special pick-up and delivery. Same-day delivery 
l . ; between many airport towns and cities. Rapid air-rail service to 23.000 off-airline 
If it has to do with resistance—fixed, points in the U. S. Service direct by air to and from scores of foreign countries. 
4 adjustable or ballast—just send it along 


for our engineering collaboration, sug- 
gestions and quotations. 






RESS 


GETS THERE FIRST 


Write Today for interesting “Map of Post- 
war Town” picturing advantages of Air 
Express to community, business and indus 
try. Air Express Division, Railway Express 
Agency, 230 Park Avenue. New York 17. 
Or ask for it at any Airline or Express 
office. 

Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 








lass 





ee 


= he - ‘y 
CLAROS! AT MFG. CO., Inc. - 285-7 N. Gt St., Brooklyn, N.Y. 
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A portable instrument for accurately measur- 
ing gas pressures, checking static springs and 
other purposes where an accurate Dead 
Weight Gauge is required. 


Standard Type is available in several ranges 
for capacities 5 to 1000 P.S.I. High Pressure 
Type available in several ranges for capaci- 
ties 50 to 5000 P.S.I. . 
Write for Bulletin 2S Lang 
@ soron. 


LABORATORY APPARATUS 


SCIENTIFIC INSTRUMENTS — me 


: : : Se = : Fig. 9. Lamp Nozzle Assembly, Sun-shield and Main Reflector 
T H E R E F | N E R Y S u P p L 2 ¢ 0. A—Electrical connections to lamp mounting 
B—Lamp support and air connection 
C—900-watt type HB-6 mercury-arc lamp 
Pn ky ep OKLA Ph 4-8144 L.D. 58] D—Sun shield, prevents heat concentration on lamp when { 
jector is shut off 
. E—Automatic retractor solenoid for sun shield 
Ph. Fairfax 5814 F—Precision grade search-light mirror, 24” dia. 
G—Door switch operating pin 
H—Safety door prevents exposure to electric shock and ultra 
violet radiation 





element is recording. The magnitude of the valleys and 
peaks in the signal chart contributes considerable informa- 
tion to the meteorologist as to the nature of the i 
formation. 

The record is plotted against time, a complete 





For static load or tensile test- 
ing. Used with chain hoist, 
turn-buckles, etc. A quick and 





easy test setup at a reason- 

able price. 9 different capaci- 

Measures only 8'/,” = 6'/4" = 3” BART men tM Tent 
and weighs just © the. 4 os. 0-20,000 Ibs.—al!l same size, 


some weight.. Thousands in 


W.C.DILLON & CO., INC. use. Write for technically 


5415 W. HARRISON ST, CHICAGO 44, ILL, U.S.A illustrated catalog 


Fig. 10. G-E Strip-Chart Duplex Recording Instrument with 
Element Operated by Selsyn Receiver 
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\ out-of-balance vibration of .0000002 
A (two-tenths of one-millionth) inch in 
the balancing of small high-speed rotat- 
ing parts is next to infinitesimal .. . so 
small that the human mind can scarcely 
comprehend it. 

Yet if we were to pencil a perfectly 
balanced small rotor, the weight of the 
mark would cause an out-of-balance 
vibration of this magnitude. 

Sperry’s new Universal Dynamic Bal- 
ancing Machine, the Strobodyne, makes 
detection and correction of this infinitesi- 
mal displacement possible. In small 
rotors where the speed range is from 
3000 to 100,000 r.p.m., small unbalance 
is often serious. Dynamic loads arising 


SPERRY STROBODYNE DETECTS VIBRATION TO 000,000 ,2 INC 


from any unbalance result in rapid de- 


terioration of the bearings. 


The Strobodyne not only increases 
bearing life by reducing bearing load, it 
also has the uncanny ability to distin- 
guish between small vibration due to 
unbalance and vibration caused by bear- 
ings and pivots. 


The Strobodyne is simple and safe to 
operate. A meter gives the operator an 
accurate and direct indication of the 
amount of material to be removed from 
the rotor in terms of drill depth. From 
dial readings on the balancing machine, 
the exact location of unbalance is ob- 
tained. This information is simply trans- 
ferred to the drilling machine for correc- 









tion of the out-of-balance condition. 


The balancing machine is adaptable 
for rotors up to 5" diameter and 8" 
length. Adaptors for all types of rotors 
and high-speed motor armatures are 
available or may be designed to meet 
customer's requirements. Less than two 
minutes are required to change the ma- 
chine setup from one type of rotor to 


another. 


The Strobodyne is but one of the spe- 
cialized precision tools which Sperry has 
developed and has available for the 
production. maintenance, and repair of 
precision instruments. Write to our 
Aeronautical Department for further 


information. *Trade-Mark 


SPERRY GYROSCOPE COMPANY, INC, creat neck, wn. v. 


Vat 


GY" OSCOPICS + ELECTRONICS + RADAR + AUTOMATIC COMPUTATION .- 


Devision of the Sher ry Co ifte ration 


* 


LOS ANGELES + SAN FRANCISCO ~ SEATTLE + NEW ORLEANS 
CLEVELAND 


* BROOKLYN + HONOLULU 


¢ 


SERVO-MECHANISMS 
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Foremost Manufacturers of Transformers 
to the ELECTRONIC INDUSTRY 
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Fig. 11. Portion of Typical Chart and Explanation of Autog: 
Markings 


requiring twelve minutes. A base line signal serve 
check of the operation of the projector, ceilomet: 
| recorder, its presence indicating that all parts 
equipment are functioning correctly. If a base line check 


UTC OUNCER TRANSFORMER were not provided, it would be impossible to tell whether 

AVAILABLE HERMETICALLY SEALED a chart showing no cloud ceiling was actually due to ay 
absence of clouds or to faulty operation of the equipment 

Should you have limited space requirements, this Both the projector and the ceilometer are built for out. 

mn Sa epee: ae penn eee ons door installation at weather stations, notably those serving 
the needs of air traffic. 


With the ceilometer method it has been found easily 
possible to measure cloud heights up to 20,000: feet in ful 
daylight. With its perfection, new possibilities of weather 

150 VARICK STREET . NEW YORK 13, W. Y. measurement are predicted for future weather reporting 
EXPORT DIVISION: 13 EAS) 40th STREET, NEW YORK 16, N.Y CABLES: “ARLA® and forecasting. 


"YOURE ALWAYS SURE (aeeuy 
w#¢ LIQUIDOMETER Beer 


i Tas 


“Tenths” are here to stay—and here is the 

; micrometer to measure them. Vernier (as shows 

ae wie above) gives easy reading to 1/10,000”. Microm 
LIQUIDOMEY We ~ ADDED eter sh burnished for added hardness ond 
ef 7 ' PRECISION long maintained accuracy—also smooth action 
: —BUT NO of spindle for sensitive and uniform mecsuring- 
ADDED cost Strong, rigid frame, beautiful finish — o reo! 

Scherr precision tool, part of a line which hot 


ee 63 helped largely to make modern precision meat 
° uring and inspection common practice in c_thov 


COMPLETE DETAILS —— Cringe youn thes sand shops. 


i ter. Si t i H P fdence- 
"LIQUIDS WORTH STORING ARE WORTH MEASURING" | 3""Sove'vernier for becked by ihe eche conn ero ee Soe 


l/ ing. 
5 per Me a 10-day money-back offer. IMMEDIATE 0 \IVERT 


THE LIQUIDOM ETER corp theses “Weisincd scone 
(EE AYRE SNE SN LT 


| 199-A LAFAYETTE $ q 
36-27SKILLMAN AVE., LONG ISLAND CITY.LN.Y. of INC. NEW vorK 12, 
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HEISE BOURDON TUSE 
LABORATORIES 


EVERY DAY we are shipping these precision pres- 
serves as afm sure gauges to be used in place of dead weight 
meter, and [ testers. They are accurate, dependable and easy 


rts f the ’ 
line check to read. Delivery—2 to 6 weeks. 
pi ether RANGE FROM 0-25 Ibs. to 0-10,000 Ibs. 
Ae = ! ” . 
equi} ment 8!/, Dial 


ae 12” Dial 
v0 av 6" Di . RESEARCH 
ct i 2 MEISE BOURDON TUBE LABORATORIES means what it says 


feet in full 
of weather 


"reporting len — 2 meee . . . at Chicago Metal Hose! 


IN COLLABORATION WITH THE A. H. EMERY COMPANY 


Chicago Metal Hose Corporation's 43 years of 


. \ J experience went into manufacturing its part 
| , : of Jet Propulsion, Pressurized Cabins and kindred 
MN 


marvels of a modern day. 


For each of these scientific achievements began with 
research. A search by trained men months and years 
ago for better tools, better metals, better ways of 
doing things. 

This pioneering has made for scientific advance- 
ment in the manufacture of flexible metal hose. 





Seconds-Minutes-Hours Today, for example, Chicago Metal Hose Corpora- 
tion can offer you outstanding advantages. Our 
sé 99 ° . ° ° ° ° “2 ° ° 
FOR REPEATED “ON-OFF engineers are specialists in the science of fabricating 
op and corrugating Stainless Steel and other metals. 
ERATIONS OR CYCLING OF Out of our long experience have come new 
CIRCUITS, USE A ROWE RADIO techniques in metal strip forming and 
: welding that are increasing efficiency on 
SM4 SYNCHRO-CYCLIC TIMER hundreds of industrial applications. If your 
here is the i ° problem involves flexible metal tubing, 
er (as shown Bi e bellows or allied products . . . find out 
100’. Microm Hie ? -_ 
ardness ond Je FAULTLESS AND now how we can help you! Ww rite today. 
nooth action Iii Miia CONTINUOUS OPERATION 
n mecsuring: i) i WITHOUT ATTENTION 
ish ~—o rel i om * 
e which hot Him 
cision meck BRE iam e < 
ce in o thow Make ’ aa 6Write, Wire or Phone 
: - for Bulletin 66-B-45 
confidence= 
d the Scherr z 
— % CHICAGO METALHOSE 
, ROWE RADIO ellie 
RESTALRCH LADORATOLR > 
‘w ERE EE = mavwoon, winois 
q van PULASKI ROAD * CHICAGO 39, ILLINOIS, U.S.A. + TELEPHONE CAPITOL 3161 
Plants: Maywood and Elgin, Ill. 
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ELECTRIC GAGING METHODS 
Continued from page 689 


which are available, although in a general sense they are 
recording oscillographs. They are, however, almost always 
single-channel instruments (excepting the multi-point 
potentiometer recorders) and their upper limit of frequency 
response is at the most only a few cycles per second, so 
that they are actually in practice devices for recording 
varying magnitudes rather than the wave-forms of the 
more rapid phenomena ordinarily termed transients. Within 
their special field of application, they are often capable of 
greater accuracy than the oscillographs. 
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NOTICE OF ERRATA 


Instruments this month reprints a number of th: 


and equations published in the May and June (1945 
ments of this serial. In each of these some change 


made from the form in which it previously appea! 


Some of these changes are corrections of actus 
matical errors—these, fortunately, are few. Some 
rections of “typographical errors”—omission of si 
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END VIEW 
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‘roduct of the Electro-Magnetics Division of 


TOP VIEW 


SIDE VIEW 











4 ENGINEERING+ 


SS 


e /) 


It takes engineering, plus craftsmanship, 
to produce a relay like the Cook Type 142. 
Like all Cook relays, the Type 142 is care- 
fully designed to the high standards of 
Cook engineering, is made of the finest 
selection of materials tested in our metal- 
lurgical laboratory, and is precision man- 
ufactured with modern equipment in a 
model plant. However, it is a relay like 
this, representing almost the maximum 
number of spring pile-ups, wherein the 
qualities of Cook craftsmanship are so 
predominantly apparent. It is the careful 
assembly, adjusting of springs, and in- 
spection and testing that produces the 
unseen qualities of Cook relays. 


The Type 142 is a standard type relay 
operating at 48 Volts, D.C. Armature is 
of Armco magnetic iron, springs of nickel 
silver, with bakelite insulators baked at 
150 degrees for 100 hours, and phosphor 
bronze bearing pin. The contacts are 
palladium and contact combination con- 
sists of 11 Forms “A”, and one each of 


Forms “B’’, “‘C”’ and "D’’. 











AST RADIO 


NOISE-SUPPRESSION 


CAPACITORS 


FAST radio-noise-suppression capacitors are of 
approved design, and meet the specifications for 
these types in every respect. 


THEY ARE particularly efficient in suppressing 
noise from dynamotors, generators, motors and 
other motor driven devices which might otherwise 
impair radio reception. 


THE ILLUSTRATIONS show the rugged construc- 
tion of the screw-type terminals to safely carry 
heavy currents. Units are encased in brass contain- 
ers with a heavy tin dip—oil impregnated, filled, 
and hermetically sealed to meet the most severe 
operating conditions. 


THESE CAPACITORS can be supplied in the fol- 
lowing capacities and voltage ratings: .01 MFD; 
10 MFD; .25 MFD and .50 MFD—100 V. DC, or 
500 V. AC/DC. Side or end BRACKETS are avail- 
able with mounting holes in 3 sizes. Side bracket 
can be provided with mounting hole at various 
distances from center of terminal and placed in 
either one of two positions depending upon mount- 
ing requirements. 


WRITE FOR PRINTS or any additional data on these 
or other units—we will be happy to serve you. 


When you think of Capacitors, think FAST 


Capacitors for Electronic Instruments, Electron Microscopes, 
Laboratory Standards, Motion Picture Cameras and Projec- 
tors, Oscillograpbs, Oscilloscopes, Pressure Controls, Regu- 
lators, Relays, Scientific Instruments, Sound Recorders, 
ero Purpose Meters, Spectrographs, Spectropbotometers, 

emperature Controls, Timers, X-Ray Apparatus and many 
other Devices. 





Capacitor Specialists for a Quarter-Century % 
3105 North Crawford Avenue, Chicago 41 
Canadian Representatives 
Beaupre Engineering Works Reg’d 
2101 Bennett Ave., Montreal, for Power Factor Correction 
J. R. Longstaffe, Ltd., 11 King St., W., Toronto 1, for 
Special Applications 











270° SOUTHPORT AVENUE © CHICAGO 14, ILLINOIS 
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placement of subscripts, ete.—which confuse the reader 
only momentarily. And some are merely rearrangements of 
the material to avoid possible ambiguity if the figures and 
text are separated. 

There has been a flattering and encouraging response to 
the publication of these added chapters describing bridge 
and potentiometer circuits; it is especially flattering that 
many readers have set them aside as a miniature textbook 
of bridge and potentiometer practice. It must be empha- 
sized, however, that (as stated in the text) not all of the 
standard circuits are described, and that those which are 
included are discussed only within the limits of their appli- 
cation in gaging practice. It is an indication of the interest 
with which these installments have been received that read- 
ers have spotted “errors” in some of the standard “text- 
book” circuits and equations as applied to the special con- 
ditions outlined in the text. 

So many readers have expressed interest in these chap- 
ters that both Instruments and the author wish to make 
them as nearly as possible free from both errors and am- 
biguities. It is for this reason that some changes other than 
correction of errors are made. 

The author wishes to express his gratitude to all those 
readers who have offered comments, and in particular to 
Messrs. C. G. Ball of Chrysler Corporation, J. L. C. Lof of 
M.I.T., W. L. Schwalbe of the University of Illinois, and 
W. H. Thurston of Shell Development Company, for sug- 
gestions as to content and manner of presentation, and for 
pointing out some of the errors which are here corrected. 

HOWARD C. ROBERTS 
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PRECISION 
INSTRUMENTS 


RA. 


ls taseetasési-ts 


| 
x 
i INDUSTRIAL THERMOSTATS 
i THERMOMETERS 
4 | HYGROMETERS 
| LABORATORY 
il THERMOMETERS 
| HYDROMETERS 
RECORDING 
— THERMOMETERS PSYCHROMETERS 


oT 
J 
A 


MARINE SPECIALTIES, ETC., ETC. 


77 Years of 
DEPENDABILITY 


The lasting accuracy, raggedness and other 
distinctive features of Moeller Instruments 


NOS. 0000, 000, 00 AND 0O are the result of the thoroughly precise 


and honest way they are engineered. 


ee MOELLER MERCURY THERMOMETERS 
SARE PRODUCTS Extreme Precision Grade: Solid glass etched stem, 


mercury thermometers (nitrogen filled) for determining tem- 
peratures within a fractional part of a degree. 


— big in their importance to the manu- Standard Thermometers: Provide laboratory accuracy 


‘ canter : yr ; combined with sturdiness. Made of highest grade glass and 
facture of y seeps en for they materials. Mercury filled, calibrated for total or partial immer- 
are the almost infinitesimal screws that are sion. Types with “Moeller Glass Red Reading Column" afford 
optimum ease in reading. 












































used in the assemblies of many of the 
Industrial Thermometers: High accuracy is easy to 


world’s finest mechanical masterpieces. read under plant conditions because of "Moeller Glass Red 
: Reading Column”. Prevents eye-strain. V-shape case with glass 
For more than half a century Waltham front furnished in wide variety of forms such as: Straight 


Stem (see illustration above), Angle Form Types, Handle-Top 


has specialized in the production of preci- Thermometers for use in food processing, galvanizing, etc., etc. 


sion screws. Its plant and equipment have Separable Sockets, Extension Necks, etc., etc., available. 
steadily modernized and expanded to Thermometer Test Wells — machined from solid bar stock. 
meet the demands of every period of 
DIAL and RECORDING 
THERMOMETERS 


business development and the exacting 
needs of three wars. 


Waltham is tooled to produce fine screw penne to: siulahont: stemenns.ee reel 


: oe sion, these mercury filled instruments 
machine products for a million uses — any are calibrated for ranges up to 1000°F. 
or equivalent. Square and round cases 


available. Metal and Phenolite cases. 


thread, material or finish — any type 
head, from %4" to 149" diameter. 





America’s Outstanding Producers of Fine ' 


Instrument Screws 





Write for catalog 


Send for catalogue for complete data 


/ALTHAM SCREW | tystmumenT comPANY 


= O M P A N ¥ {32nd STREET and 89th AVENUE 
. RICHMOND HILL NEW YORK 
71 Rumford Ave. ar: eee 
Sales Representatives in Principal Cities 
Waltham, Mass. 
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SPECIAL TEST 





Model 636 Dynamic’ 
Tube Tester 


With Built In Rotary Tube Chart 


Tops in design and performance in- 


cluding the latest Jackson patented 
switching circuits. 


Modern in every feature of con- 
struction, appearance and operation. 
Complete with every valuable fea- 
ture. Up to date for all newest tube 


types. 


SPECIFICATIONS 


“Dynamic” Method of Test—Makes a bet- 
ter test on every tube, The “Dynamic” 
method is more accurate, frequently finding 
“poor” tubes which might pass for “‘good”’ 
in ordinary testers. 

Tests All Tubes—All of the popular receiv- 
ing types and television amplifiers, includ- 
ing Bamtams —Loctals —Single Ended— 
High Voltage Filament Types and Minia- 
tures. Provision for many more. The tester 


BUY WAR BONDS 


JAC 


is protected against obsolescence in every 
possible feature. 

Roll Chart tube index—simplifies correct 
settings. 

Full Range Filament Selection—marked di- 
rectly in volts. 


Bench Model 636-B (illustrated) is 
installed in welded steel cabinet. 
This is also furnished 
(portable model 636) in a French 
grey leatherette case with removable 
lid—matched in dimensions and fin- 


instrument 


ish to other testing instruments in the 
Jackson line. It can be assembled with 
them in the Jackson Service Lab, Buy 
now with an eye ahead—on a 
matched Jackson testing set. 


* TRADE MARK REG 


AND STAMPS TODAY 


Fine Elechical Tesling Initiuments 


JACKSON ELECTRICAL 
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INSTRUMENT COMPANY, 


DAYTON, OHIO 


Recorder Inks an 


To the Editor of Instrume 
Recent increase in the u 
ing instruments, with an a 
increase in the number o! 
must be made of the rec 
given rise to a reproduct 
which is rapidly becoming a 
With a few exceptions, r: 
struments are designed to 
inks and special papers, obta 
from the manufacturer of { 
ment. Most of the inks ar: 


| not black, but of such anae 


ious hues that they are di 
photograph as a full tone 
standard film and filter comb 

Recorder charts are likewis 
colored, with the graduations j 
instances (poorly) printed in “ 
green or “mud” brown, so th: 
cannot be photographed as a f 
with standard film and filter c 
tions. In too many instances, th 
lines not only cannot be copied a 
tone by standard methods, bu 
cannot be “dropped out” either. 

It is felt that the time is appropriat 
for a standardization conference 0 
subject of recorder inks and papers 
so that color combinations and _ tone; 
are such as to permit “clean” copies of 
the records by any ordinarily comp 
tent commercial photographer. 

Charts should also be plainly marke; 
with the film and filter combinations 
necessary to produce standard desired 
effects. For example: 

Chart 2310 (blue lines) 

Use $211 ink (black) 

To copy both record and chart lines : 
full tones, use Kodalith Pan film and Wrat 
ten A filter. 

To copy 
lines as_ halftone, 
and no filter. 

To copy record as full tone and dro; 


chart lines, use Kodalith Pan fil: 
\iatten B filter. 


A definite effort should be made t 
standardize the colors used by a man 
ufacturer, so that one batch of pape 
and ink is at least similar in color t 
another batch. 
RONALD L. IVES 
Dugway Proving Ground 
Tooele, Utah 

August 11, 1945. 


as full tone and chart 
use Kodalith Pa: 


record 





METAL-SORTING METHOD 
Continued from page 681 
when reciprocated against one a1 
On the other hand, when a bar of 1 
got iron was reciprocated against eac 


| in turn, a deflection of 560 microvolts 


was obtained with one while the othe! 
showed a deflection of 800 micro volts 
| The difference of 240 mic 
against the ingot iron standard 
| in line with the expectancy ac 
to the thermodynamic laws g 
thermoelectric effects. 
In general, however, all mets's an¢ 
alloys may be arranged in tribo: ectri¢ 
series form such that a meta 
precedes another metal in the ‘5 
table will always be found to Pos" 
tive with respect to the suc ceding 
metal. In a triboelectric serie five 


vhich 


or 


t y< 





FOR PRECISION OPTICS 
Lhe Name lo Kememben vs 
SOmco 


Jor All Applications 


appre rate é ry ; [x : eres 


ence on the TA : | G 

nd papers ve FLaTs LENS COATIN 

and tony OA foe | eee FOR LOW REFLECTION 
” copies of ee > P 

ily « Buu / = N RiSms 

we ’ 

se arked " | ow that the war is over you will want to 
mbdinatior “ae 


convert to peace time production—fast. You will 
want to renew old contacts and make new ones. 
You will need supplies and equipment to speed the 


ird desired 


art lines as 


1 and Wrat- LAYS aa | production of your own postwar plans. 
+ and chart : | d 2 
h Pan fil pars \ SOMCO is ready to assist you. SOMCO products 
‘gh gio t \s can play a mighty important part in your postwar 
ae _ plans. And, you may be sure that SOMCO postwar 
by a map. products, the results of years of applied research, 
oo pape will embody the same high quality, craftsman- 
In color t ° . nee ° 

70 Wattage Scyeo ship, precision and know-how experience that won 


C ; IN A VARIETY OF TYPES TO MEET EVERY. NEED for us five Army-Navy citations. 
yround ° 


You get the right rheostat for your control So we say again, for your own postwar plans, 

job, because Ohmite makes the widest range | keep posted on SOMCO product developments. 

of sizes... from the 1000 watt 12” diameter 

Model “U” to the 25 watt 1-9/16" diameter BRING YOUR OPTICAL PROBLEMS TO SOMCO 

Model H”’. And large or small—each In the meantime, we are as always, ready 

Ohmite Rheostat is built to give smooth, to help you solve your present problems 

close control—long life—and trouble-free ; and future plans. Consult us freely that 

sonia we may work together in the interest of 
: , ; ‘ bettering the days to come. 

For data on stock and special units, write on 

company letterhead for Catalog and 


Engineering Manual No. 40. 
OHMITE MANUFACTURING COMPANY | 4 Om 6) 
SIMPSON OPTICAL MANUFACTURING CO. 


3200 WEST CARROLL AVE., CHICAGO 24, ILL. 
PROJECTION LENSES ©@ CAMERA LENSES © PRISMS 
OPTICAL FLATS * SOUND OPTICAL SYSTEMS 
AND LENS COATING FOR LOW REFLECTION 


# = 
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300 is 


Guaranteed ACCURACY 


Due to design characteristics and close control of manufacturing 
processes, Burlington instruments embody the following ad- 
vantages: 

PERMANENCE OF CALIBRATION .. . All DC instruments employ Alnico 


magnets which are known to be more highly resistant to shock, heat, vibration, 
and stray fields than any other magnetic material. 

FREEDOM FROM STICKING .. . Clearances for all moving parts are such 
that the results of entrance of small particles as encountered in field service are 
reduced to a minimum, 


STABILITY OF OPERATION... All instruments are “NORMALIZED” 
after assembly to eliminate “zero shift” and other calibration errors due to ageing. 


Exceptionally high torque to weight ratio of control springs to moving element 
insures minimum error under conditions of shock, vibration, and other rough usage. 

Alignment of jewels and magnet core piece is such that the center lines of these 
parts coincide within plus or minus .002”. The design of the brass movement frame 
and components is such that mechanical tolerances are reduced to a minimum in 
assembly. As a result, jewel and pivot wear is uniform which reduces “frictional 
torque” of the moving coil. 

All series resistors and coils are heat treated and impregnated after wrapping 
to insure stability and long life. 

All ranges AC & DC are available in 242”, 342” and 412” sizes, both square 
and round, flush mounting. 

Engineering service furnished for specialized applications. 

No obligation. Write today for further information. 


BURLINGTON INSTRUMENT CO. 


203 FOURTH STREET 











BURLINGTON, IOWA 





PANEL INSTRUMENTS e VOLTAGE REG 
ULATORS ¢ AUTOMATIC SYNCHRO- 
NIZERS ¢ FREQUENCY REGULATORS 


= 
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metals A, B, C, D and E, { example 
C will be found positive to 1) and F 
but negative to A and B. F thermore 
C will be less positive (by a smajle. 
reading) to D than to E 
spondingly, less negative to ” than 
A, A table of this kind, covoring the 
alloys of principal interest, be of 
great assistance in rapid sorting. 

Observation of the triboelectric of. 
fect by means of oscillographic meth. 
ods discloses that the curren‘ gener. 
ated by friction between two dissin. 
lar metals, and which to the microvolt. 
meter appears as a steady ue of 
direct current after saturation jg 
reached, is actually composed of , 
series of unidirectional pulses of the 
frequency order of 1 kilocycle per gee. 
ond. The frequency of these pulses 
seems to be somewhat relative to the 
physical condition of the contacting 
surfaces as well as the grain size of 
the steels and further investigatory 
work along these lines is being carried 
on at the present time. Under these 
conditions it appears that the peak 
emf. is generated immediately that 
friction between the metals is achieved 
and is not dependent upon the nature 
of the motion causing the friction. That 
is to say, a rotary motion or a recip- 
rocating motion, regardless of its speed 
above a certain minimum, produces the 
maximum peak emf’s which it is pos- 
sible to produce. But the peak values 
are governed by the metallurgy of the 
specimens and are not affected by the 
physical conditions of the surfaces of 
the specimens. The results of these ex- 
periments rule out conclusively any re 
lation between the triboelectric and the 
thermoelectric effécts. 

The triboelectric method of sorting 
metals has been embodied in a new in- 


strument named ‘“Metalsorter.” 

[Ep1tor’s Note.—For a description of tl 
practical embodiment see the New Instr 
ments Department report on pages 662-6t 
of our September issue. ] 


L, corre- 





SPECIAL TESTERS 
Continued from page 679 

quantity of bearings can be cleaned b 
fore the solvent is unfit for use. 
sol is commonly used as the solvent 

Over-oiling of a bearing will increas 
its total frictional torque under test 
The reason is that, in addition to th 
Coulomb friction, the presence of th 
oil creates a viscous drag which gets 
larger as the rotational speed in- 
creases. For gimbal bearings a <r0p 
of oil from the end of a smal! | 
or an eye dropper with a fine 
(shown in vial cap) will suffic: 
function of the oil is more to p 
the bearing surfaces from rusti 
than to decrease the frictional tor 

The tester is supplied wit! 
adapters to fit all sizes of in 
instrument bearings from %” 
4%” bore to %” o.d. by 1/32” |! 
found necessary, a new weight 
used to decrease the radial loa 
miniature ball bearings. 





example, 
D and EF 
thermore, 
' Smaller 
1, corre. 
* than to 
r<rIng the 
n be of 
trie ef. 
meth- 
gener. 
lissimi- 
‘Ovolt- 
lue of 


contacting 
uin size of 
vestigatory 
ng carried 


r a recip- 
f its speed 
oduces the 
it is pos- 
pak values 
rgy of the 
ed by the 
rfaces of 
these ex- 
ly any re 
ic and the 


f sorting 
a new in- 
“hd 
tion of this 


zes 662-6 
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leaned be- 
use. Var- 
» solvent. 
ll increase 
nder test. 
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Ce IN ADVANCE... right now the future of 
many post-war products is being assured well 
in advance ... For today more and more manu- 
facturers are saying: “Let’s get in touch with 
Bridgeport Thermostat; let’s incorporate Bridge- 
port bellows assemblies in our new designs.” 


What is the result? 


First, Bridgeport Thermostat engineers study 
Mr. Manufacturer’s proposed product . . . specify 
the size and type of bellows and bellows assembly 
required, basing their recommendations on exact 
operating conditions. 


Next, the manufacturer, acting on Bridgeport 


GL 4 
aA 4hh ea Mane me 





- 


POST-WAR PLANS REALIZED! 


Thermostat’s report, either buys bellows and com- 
pletes his assemblies in his own shop or has 
Bridgeport do the entire job. If he does the 
latter he receives bellows assemblies on schedule, 
built to exact specification . . . ready to install... 
usually at a cost much lower than would have been 
possible in his own plant. 


Yes, Bridgeport technique is the secret ingre- 
dient in countless devices which will amaze the 
post-war world with their ingenuity and efficiency. 

Write for Bulletin TE-100. It contains informa- 
tion of interest to everyone concerned with design 
and production of mechanical devices. 


Eellows Deutces 
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The Month’s NEW INSTRUME1 Ts 








In this department we report each month new devices for measurement, in- 
spection, testing, metering and automatic control—in the form of concise tech- é 
nical descriptions. When writing to manufacturers directly, please mention this 


department. Or write to Information Section, Instruments Publishing Company. 





Electrical Pressure Transmitter 

New pressure transmitter is said to make 
possible for the first time the recording of 
pressures on any continuous-balance poten- 
tiometer, to simplify many pressure trans- 
mission problems and to make possible 
many studies heretofore impossible. By 
means of a special switching arrangement, 
more than one pressure can be recorded on 
the same instrument, which makes new 
transmitter particularly valuable where a 
large number of pressures are to be re- 
corded simultaneously. Installation of new 
pressure transmitter is unusually simple, 
involving simple wiring instead of elaborate 
piping. Size and weight are small, and it 
is available for any type pipe fittings. This 
transmitter is usable for gases or liquids 
for pressures up to 1000 lbs./in.2. No bat- 
teries are required, and the calibration is 
permanent. New pressure transmitter is said 
to have a “wide” temperature range, and 
no amplification is required.—Trimount In- 
strument Co., 87 W. Van Buren St., Chicago 
5, Illinois. 


Adjustable Inside- and Outside- 
diameter Air Gage 


New pneumatic comparator gage, for 
simultaneous inspection of I.D. and O.D., 
has an adjustable feature which permits its 
use on a wide range of sizes in both dimen- 
sions. Model illustrated will accommodate 
work with bores as small as 0.150” and out- 
side diameters of %” up to 3%”. Photo- 
graph shows gage set up for inspection of a 
35-mm. ball bearing (72 mm. O. D, race) to 
tolerances of 0.0003”. Maximum and mini- 
minum master rings for this size bearing are 
in the right foreground. Interchangeable 





plugs for three smaller inside diameters are 
shown. 


also The adjustable jaws which 





measure the O.D. and the interchangeable 
plugs which measure the ID. are both 
equipped with pneumatic gaging nozzles. 
These nozzles do not touch the work being 
gaged. A cam lock fixes the pneumatic plug 
in correct position and provides a leak-proof 
air connection. The O.D. gaging jaws are 
adjustable over the full range of outside 
diameters. Reference surfaces, for use in 
setting the gage, are provided on the jaws 
behind the gaging position. In order to lo- 
cate these adjustable members, an accept- 
able work piece—such as bearing shown in 
photo—is placed at bottom of plug, and the 
reference surfaces are brought in contact 
with the work. This determines correct posi- 
tion of jaws with respect to the plug, and 
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provides correct clearance for the gaging 
nozzles. Need for micrometer adjustment 
screws is eliminated. The jaws are locked 
with set screws, and the acceptable work- 
piece is allowed to remain in the setting 
position whiie the gage is in operation.— 


Moore Products Co., H & Lycoming Streets, 
Philadelphia 24, Pa. 


Altimeter Transmitter for 


Remote Indications 


New “Autoflight’”’ 
is combination of ‘“Microtorque” 
dividing resistor (Instruments, July 
page and sensitive altimeter. 


altimeter 

voltage- 
1945, 
Since 


transmitting 


424) 





“Microtorque” device requires only 2 gram- 
millimeters to overcome friction, error from 
this source is negligible and new transmitter 
can be used for remotely indicating altitude, 
to operate recorders and other flight test 
equipment. Illustration shows method of at- 
taching, with featherweight arm of “‘Micro- 
torque” attached to pointer of altimeter.— 
G. M. Giannini & Co., Inc., Pasadena, Calif. 





Wide-range Vacuum Gage 


New “Alphatron” is an all-metal ioniza- 
tion gage with continuous linear response 
to 10 mm. Hg total pressure. Ionizing agent 
is a stream of alpha particules emitted by 





a radioactive source, which 

tion at any pressure, including 
without damage to the gags 
emission characteristic of t} 
element and advanced amplifi 
said to assure great stability 
mize needle flicker. Model prod 


sent covers from 0 to 10 n 

ranges, all reading direct press ee 
are 0 to 0.1 mm., 0 to 1 mm,, ; 0 tr 
mm. Pressures can be read to of # 
scale reading in each case. Ni es 


said to be ideal for measuring | reg 
gases other than air, such as arvon. yw; 
vapor, and hydrogen, as its linea : 
holds true regardless of the atr ere 
Vacuum Engineering Div., Nationa) + 
search Corp., Boston 15, Mass. 1 





Electrical Pressure Transmitte 


New “SR-4 Pressure Sensitive D, 


is used to convert gas or liquid pressyy 
electric energy for remote indicating. poo 
ing or 





controlling. Accuracy of 0,254 
full-scale make le 
suitable for control oy 
tions that “heretofor: 
not been possibl It 
available in several r 
up to 0-20,000 Ibs./ir 
Output, being electrical, 
be transmitted long 

tances for direct 
recording or control. Trav 
mission even by radi 








feasible. Principl« 

version of pressure chan 
into current change is sé 
mechanical, semi - electri 





(non - electronic) a fi 
filament wire is bonded 
a hollow core of elas 
metal against which is 
erted the gas or liquid pr 
sure. As the press 
creases the metal core expands and th 
ment stretches, thus decreasing tl 
eter of the wire and increasing its « 
resistance. Current flowing throug! 
filament is changed in inverse p 
and these current changes show wu! 
dial or are used to actuate a contro 
Filament is sensitive to a “stretcl 
metal core of one-millionth of 
Therefore, only an extremely smal 
sion of the core is required and 
metal is stressed well below its elasi 
which has led to a description of t! 
ment as being actuated by the “b: 
condition of the metal. A built-in 
sator cancels out the effect of te 
changes. Device is hermetically 
approx. 1” in diameter and 5% 
Southwark Div., Baldwin Locomotit 
Philadelphia 42, Penna. 











Silicone Valve Lubric: 


New valve lubricant of which u! signé 
company is exclusive distributor 
unusual properties advantageous 
ber of severe services. This lub: 
cosity changes only slightly 0% 
range of temperature: it is re 
for working temperatures ran 
40°F. to 400°F. Owing to its re 
low” vapor pressure it does not 
appreciably even at elevated te 
It is colorless. Its principal s 
steam, hot water, hot air, ox 





































is how you can acquire a better knowledge of electronics 
it) out trying to be a radio engineer—Send for 


» {Elementary Engineering Electronics 








Be and 09 With Special Reference to Measurement and Control 
ae ot 
ear ny By ANDREW W. KRAMER, Managing Editor Power Plant Engineering, Member American 
rae Rice: Institute of Electrical Engineers, Associate Member Institute of Radio Engineers. 
i. na 
4 Cloth, 344 pages, 259 numbered illustrations. $2 postpaid. 
‘ansinitte 
Sitive Devig 
1id Pressure 
icati r ———— — — ene aa 
of 
na ke d 
control Ope 
Pret 4 
ssible.” It TABLE OF CONTENTS “The series of very excellent articles on electron 
+ gue oy tubes which have appeared in recent issues of 





electrical, a The nature of electricity. Movement of electrons 
conductors. The two-element tube—its use as an 
mplifier. The triode as an amplifier. Amplifier ap- 
ciple of omications of the triode. Ionization. The thyratron: 
“ssure chai it works. The control function of the grid in 






irect readi 
ontrol. Tra 
by radio 












lange is se 
smi - elect yratrons. Methods of control in using thyra- 
Te ponies ons. Development of the electron-tube oscillator. 
e of elafivpes of oscillating circuits. Neutralizing elec- 
which is 4 te ° ° 
r liquid ppqeon-tube amplifiers. The principles and charac- 
ssure W@ristics of the tetrode. The pentode. Principle of 
e suppressor grid. Principles of the phototube. 
scctromagnetic radiation and the photoelectric 
ori@™itect. Operation and characteristics of photo- 
















vere! evsteqmbes. Photovoltaic cells, their characteristics and 
retch’ of Ww they work. The dynatron principle and the 
of i a we ° 
smal! exm@™mectron multiplier. The mercury-arc rectifier. 
ao se. ini /d-cathode tubes. Practical forms of cold-cathode 
f thes. Tubes and their classification. Tube data. 
Pq plifier classifications. Electronics in the field 
im measurement. The principle of conversion in in- 
a rumentation. The use of amplification in meas- 
oti "“@rement. Sensitive contacts. Electronic relay cir- 
its. Applications of the photoelectric effect in 
heasurement. Light beam linkages. Cathode-ray 






aie tion. Oscillator applications in the field of in- 
ses@mTUMentation. Conclusion. 














Ypica! of the many unsolicited comments received 
@phile this book ran as a serial in Instruments: 
“The serial on ‘electron tubes’ appearing in 
astru-nents fills a real need for the older men in 
‘ee electrical game.” 










Instruments, present the matter in a most inter- 
esting and concise manner and in such a way that 
anyone from an apprentice instrument repair man 
to the graduate design engineer will find their 
reading quite profitable.” 

“T have read with interest the series of articles 
on electron tubes published in Jnstruments and 
have found them to be a very clear and concise 
treatment of a subject concerning which some 
authors seem to delight in showing the world how 
much high-powered mathematics they know.” 





This is a PRACTICAL treatment of principles 
and applications. It is NON-MATHEMATICAL 
—no equations beyond elementary-algebra level in 
the text—fewer than a dozen of these to be learned. 


ORDER THIS UNIQUE BOOK NOW 


Check, money order or cash must accompany order. 














Instruments Publishing Co., 1125 Wolfendale St., Pgh. 12, Pa. 


Enclosed is $......... I ps i etal ag copies of Kramer’s ELE- 
MENTARY ENGINEERING ELECTRONICS (at $2.00 each). 


PR A. cos ed Stee ees 


Address 
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vacuum, also for dilute solutions of mineral 
acids (except nitric and hydrofluoric acid 
below 250°F.); hydrochloric acid, natural 
and synthetic rubbers, acetic acid, anhydride 


and ethyl alcohol below 250°F. It is avail- 
able only in soft bulk form for application 
by grease guns.—Merco Nordstrom Valve 
Co., 400 Lexington Ave., Pittsburgh 8, Pa. 
The “Penetron” 
Undersigned company has begun manu- 
facturing for sale the “Penetron,” an in- 


Texaco Develop- 
thickness, den- 


strument originated by the 
ment Co, for measuring the 
sity and other characteristics of materials 
by means of reflected gamma rays—a meth- 
od which is not only non-destructive but 
permits making asurements of  pipe- 
thickness, for example, from outside the 
pipe without interrupting the process. Prin- 
ciple is illustrated in Fig. 1 (which is purely 


mie 


Contro/ Box” 


Garmma ray Source (1mg.Ra 
. and /ndicator 


Shields— Protect operators 
& provide correct geometry 





Detector 


nord 


seruing vo 
measuremen’ 
purpose 





“ , «& « 


uy 





Drawn fer 
/astruments 





schematic and hence does not show actual 
proportions of component parts). Since pulse- 
rate at detector depends on nature of ma- 
terial and on its curvature as well as on its 
thickness, calibration curves are supplied 
with instrument. Equipment consists of (1) 
head, containing radium _ source, . Geiger- 
Muller tube detector, shields and pre-am- 


plifier; (2) control box containing power 
supply, amplifier, pulse integrator and meas- 
uring devices; (3) a 75-foot connecting 


cable. Head proper weighs approx. 7 Ibs. 
can be inserted in various holders as shown 
in Fig. 2. Control box is 16%,” x 11” x 
7%”, weighs approx. 35 Ibs. A special cir- 
cuit integrates amplified pulses to produce 
a direct current and final indicating in- 
strument is a microammeter. “Penetron’”’ 
operates on 110-volt 60-cycle a.c., consumes 


approx. 100 watts in operation. Ranges: 
Thickness of ferrous-alloy walls to approx. 
0.75”: of aluminum to approx. 1”. Meas- 


average thickness over an 
so that: (a) walls of 


urement is of 
area of approx. 1 in.?2, 


Fig. 2. 
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boilers or processing vessels can be surveyed 
and contour lines drawn to report corrosion- 


weakened zones; but (b) pin-holes, etce., 
cannot be detected. Other applications: (1) 
Liquid level is readily determined by mov- 


“Penetron” head vertically along wall 
of vessel because air or vapor contributes 
negligible amount of back-scattered radia- 
tion and presence of liquid causes sharp 
increase in pulses reaching detector. By 
proper instrumentation it is possible to ob- 
tain continuous records of liquid level and 
also automatic control. (2) Interface be- 
tween ‘two fluids of different densities is 
similarly measured. (3) Specific gravity or 
density of a fluid inside a deter- 
mined by affixing ‘‘Penetron” head to one 
location and zeroing for the particular wall 
thickness and the particular reference den- 
sity of the processed liquid, after which the 
microammeter readings can be calibrated 
in terms of density. Tests through a 0.3” 
wall showed check with conventional 
gravimetric methods; accuracy is of cours¢ 
an inverse function of wall thickness and 
wall- material density. (4) Determination 
and control of reactants in chemical pro- 
cesses are similarly accomplished. Substi- 
tution of a neutron source for the standard 
radium-capsule gamma-ray source permits 
accurate measurements of wall thicknesses 


ing 


vessel is 
° 


close 


up to 4” of steel—Engineering Labora- 
tories, Inc., 602-624 East Fourth St., Tulsa, 
1, Okla. 


Hard-alloy Thread Plug Gages 


New thread plug gages are made of “Tan- 
tung,” a non-ferrous hard alloy. Announce- 
ment states that in production-line tests 
“Tantung” thread gages not only outlasted 



































gave considerably better 
“other non-ferrous” al- 
loys. “Tantung” is said to be a hard, strong, 
tough alloy containing cobalt, tungsten, 
chromium and tantalum-columbium carbide. 
The latter is said to impart self-lubricating 
action increasing resistance to wear. “Tan- 
tung’ is dense and fine-grained. It takes a 
high finish, is “non-resisting,’’ non-magnetic 
and not corroded by moisture or by any of 
“the common acids or fumes.” Thread gages 
and cylindrical plug gages are now being 
manufactured and many sizes are stocked 
for immediate delivery.—Master Gauge Co., 


hardened steel but 
performance than 


2222 Fenkell Ave., Detroit 21, Mich. 
Conductivity Cells 
New “CEL-H” dip type electrolytic con- 


ductance cell of high cell constant is avail- 
able in a number of models. Of heavy walled 
Pyrex and platinized platinum sheet con- 


eee ene ee a 





L me 


cell 











struction, it is made with constants of 


5, 10, 20, 50, and 100. Because of the un- 
restricted and wide-bore tubing construc- 
tion, response to changes in solution con- 


centration is rapid. Glass cell was designed 
for laboratory use. When mounted in a 
stainless steel perforated guard tube pro- 





o” 


vided with a 2” standard 

“CEL-HY” type cells are 

plant use where their hig} 
tend to reduce polarization e 
nate the need for frequen 
Use of a high-constant ce] 
ments in highly concentrat 
acids, alkalies and salts aff nt 
advantages —chiefly great 

measurement by obviating n 
measuring equipment. — Ind 
ments, Inc., 17 Pollock Ave., 
N. J. 





Atmospheric Relief Vaive 
Condensing Turbo-gen 


New atmospheri¢ relief valv« 
turbine against exhaust end da) 
unit go over to high pressure. N 
light and compact, requires no 






Gare star | 
ne 
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gland or water 


upon 


ture, stem, packing 
is so designed that 


sheared mechanically by swingin 
(see illustration). This shearing is 
plished well below the allowable 
exhaust end pressure. Once 
been called upon to operate, replacer 
the diaphragm is relatively simple. A 
non-oxidizing, acid-resistant grease | 
all working parts, assuring operation 
time, thus eliminating traditional 
operation. Available in sizes from 6” 
to relieve from 10,000 to 550,000 
steam per hour, 
construction, and 


its cost is 


lower than that of standard relief \ 
M. L. Bayard € Co., 1959 Indian: 
Philadelphia $2, Pa. 
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Gage-surface Protective Plastic 


New development in the 


gaging surfaces of plug, thread, and 
gages, called ‘“‘Jan-Seal,” consists of : 
coating applied to the gage by dipp 


forming a tailor-fitted cover over the 
surface, “Jan-Seal’’ is said to keep 
in perfect condition during shipmé 
storage. It is easily removed and 
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after use, obviating the necessity of coating 
the gage with grease and then wiping it off. 
In addition to affording protection against 
rust and corrosion, “Jan-Seal,” to a consid- 
erable extent, protects the gage against 
damage from dropping or being struck. “Jan- 
Seal” protection is furnished on all Jansson 
thread plug gages, and on special gages 
where practical—Jansson Gage Co., 19208 
Glendale Ave., Detroit 23, Mich. 





Xenon-filled High-voltage 
Rectifier 


New high-voltage rectifier incorporates 
many of the desirable features of both the 
mercury vapor and high-vacuum types: 
high peak inverse voltage rating, constant 
voltage drop, heavy cur- 
rent capacity and a wide 
ambient temperature 
range—made possible by 
xenon gas fill and spe- 
cial features of con- 
struction. New tube may 
be operated in any posi- 
tion and is particularly 
designed to withstand 
severe mechanical shock 
and vibration. Element 
structure is supported 
by three heavy gage rods 
and additionally sup- 
ported by contact— 
through shock absorbers 
—with glass bulb. This 
tube operates through 
an ambient temperature 
range of —75°C. to 
+90°C. Characteristics 
(up to 150 eps): Fila- 
ment voltage 2.5 volts a.c.; Peak inverse 
voltage 10,000 volts; Peak anode current 1 
amp. at 10,000 volts and 2 amp. at 6,500 
volts; Average anode current 250 ma. at 
10,000 volts; Average anode current 500 
ma. at 6,500 volts; Maximum height 6.387”; 
Maximum diameter 2.07”. Characteristics 
(up to 500 cps) : Peak inverse voltage 6,500 
volts; Peak anode current 2.0 amps. ; Aver- 
age anode current 500 ma.—Chatham Elec- 
tronics, 475 Washington St., Newark 2, N. J. 





Emergency Alarm Feature for 


Automatic Controllers 


New safety emergency alarm feature that 
protects process equipment and materials 
has been added by undersigned company to 
its line of electronic air-operated controllers. 





New feature, known as the “Brown Elec- 
troniK Contact Controller,” provides safety 
alarm principles that operate automatically. 
It also provides on-off control in addition to 
air control to actuate motorized valves, 
solenoid valves, contactor panels, signal 
lights, etc. As shown in accompanying pic- 
ture, contacts A and B are made or broken 
by action of cam C and roller D and spring- 
loaded lever to which it is attached. Control 
point is set by loosening knurled knob E 
and rotating cam C, so that its notch corre- 
sponds to position of temperature pen that 
has been previously moved to the desired 
point. Pen position sounds emergency alarm. 
A red pointer on the scale (not shown in pic- 
ture) indicates temperature setting of con- 
tact controller.—Brown Instrument Co., 4482 
Wayne Ave., Philadelphia 44, Pa. 





Protected Platinum Thermocouple for Molten Steel 


New protected platinum thermocouple, 
originated by research engineers of Rustless 
Iron and Steel Corp., is being made by un- 
dersigned company, When used in conjunc- 


leading to recorder. In operation, immersion 
head is manipulated through furnace door 
into the steel bath. Exposed tip of silica 
tube, containing platinum thermocouple 


IMMERSION THERMOCOUPLE FOR MOLTEN STEEL TEMPERATURES 
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tion with special “ElectroniK” recorder, it 
measures within 45 seconds the temperature 
of molten steel even when the steel is cov- 
ered with slag. It consists of (1) an immer- 
sion head comprising a platinum and plati- 
num-rhodium thermocouple encased in a 
fused silica tube mounted in a block of 
graphite, and (2) a handle in the form of 
a 12-foot insulated pipe containing wires 
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FIGZ SCHEMATIC PLAN OF IMMERGION THERMOCOUPLE 
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wires, is immersed in the steel itself but 
graphite block protects silica tube against 
deterioration by slag, mechanical shock, etc. 
Recorder, designed expressly for this appli- 
cation and customarily mounted near fur- 
nace, has a large scale; chart rotates at rate 
of one revolution in four minutes and only 
during reading. — Brown Instrument Co., 
4482 Wayne Ave., Philadelphia 44, Penna. 








Polarizing Microsc >¢ 
New “No. 42” polarizing mic 


De’ 
tical system contains Polaroid nay 
place of the usual calcite polar risms 
Optical characteristics have b nd to 
parallel closely those of calcit« nent 
Sensitivity of extinction point es fa. 
vorably with calcite, and there re 
able freedom from residual col rter 
length of polarizing unit and eli n of 
several glass-air surfaces reduce int 
of stray light, resulting in a nx in- 


crease in contrast in the image 





provement is particularly important in ob- 
taining maximum brilliance for interference 
figure work. Heavy stand, built for critical 


work, will satisfy most of the requirements 
of the petrographer, geologist, mineralogist; 
biologist and chemical microscopist. With 
available accessories this new Spencer 
microscope will meet the requirements of 
most polarized light microscopy. It is par- 
ticularly adapted to the needs of the indus- 
trial laboratory and is also admirably suited 
as a teaching instrument.—American Opti- 
cal Co., Scientific Instrument Division, Buf- 
falo, N. Y. 





Portable 0-111-ohm Bridge 


New “Lineman’s Bridge’ measures 9’ 
5” x 4%”, weighs only 5 Ibs. complete, is 
built to meet the requirements of the tele- 
phone and telegraph lineman. It is used to 
measure the resistance of wires as well as 
the unbalance between two wires. Design is 
such that the reading on the loop can be 
changed to the unbalance reading without 
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disturbing the connections. This is done in 
a few seconds by throwing a switch and 
changing the position of the three decade 
dials. The switching arrangement also des- 
ignates which wire is of the higher resist- 
ance, The range of measurement is up to 
111 ohms in steps of 0.1 ohm with an accu- 
racy of 0.25%. The galvanometer is a Wes- 


ton Model 375 which has a sensitivity of 
approximately 22 microamperes per divi- 
sion for 30 divisions. It is an extremely 
hardy instrument. Batteries are standard 
114-volt flashlight cells so arranged that 
they can be quickly and conveniently re- 
placed. It can also be used as a general- 
purpose bridge up to the limit of its ca- 


pacity.—Nilsson Electrical Laboratory, 103 
Lafayette Street, New York 180, N. Y. 


Crankshaft-bearing Tester 
New “Roto-Checker has been developed 
especially for speeding up the operation of 
checking crankshaft bearings. Crankshaft is 
placed on four rotating disks; a number of 





indicators are brought into position and the 
crankshaft is revolved. One indicator can be 
furnished for each bearing. The four disks 


roll on accurate “supersensitive ball bear- 
ings of Anderson design.” The bases are 
made in two lengths—42” and 64”. Larger 
“Roto-Checkers” can be made to suit cus- 
tomers’ special work.—Anderson Bros. Mfg. 
Co., Rockford, Illinois. 


Snap Gage with Built-in Indicator 

New “Model 1340” Snap Gage takes the 
uncertainty out of the conventional “feeler” 
type of snap gage by visualizing the dimen- 
sienal variations. In addition it tells how 
much the dimension varies. It fits the hands 
comfortably and is handled in an entirely 
natural manner. It is a single-purpose type 
of gage, the dial of which is graduated in 
0.0001”, has a range of 0.008”, and can be 
made to suit any dimension between \” 
and 1%”. It weighs approx. 7 oz. Its weight 
rests on rigid upper anvil, therefore cannot 
influence indicator reading. Lower anvil is 
a flexible, solid piece of metal which trans- 


Page 720—J/nstruments—Vol. 18 





most instantly, is said to be responsive to 
changes 


fers the variation in the dimension from the 
workpiece to the Dial Indicator. Both anvils 
are tungsten carbide tipped for long wear. 
—Federal Products Corp., 1144 Hddy St., 
Providence 1, R. I. 


Telechron-motored Time 
Switches 
New “300 Series” time switches incorpo- 
rate a “Telechron” industrial type self- 
starting synchronous motor which adds 
years to the life of the time switch by rea- 





son of such features as complete self-oiling 
lubrication by patented capillary oiling sys- 
tem, practically instantaneous self-starting 
at full rated load, gear reduction fully 
sealed to exclude dust and dirt, low power 
consumption, ete. New “300 Series’ units 
are constructed to give efficient perform- 
ance, light in weight, small and compact in 
design, switch capacity of 3000 watts per 
pole with easily-mounted accessible termi- 
nals, skip-trip feature, knockouts on both 
sides, back and bottom, and two-bearing 
plate construction. “300 Series” Time Switches 
may now be purchased without a priority 
rating.—Paragon Electric Co., 37 West Van 
Buren St., Chicago 5, Illinois. 


Combustibles Recorder- 


controller 
New automatic analyzer and recorder for 
indicating, recording and controlling the 
combustible content of a gaseous mixture 
provides a continuous graphic analysis al- 
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of 0.05% combustibles. Sustained 
accuracy is said to be within 0.25%. Opera- 


tion: A continuous gas sample is mixed with 
compressed air and burned on a catalyst- 
filament which reaches a temperature pro- 








portional to the combustib! 
the filament resistance is a f 









perature, a simple resistan: Feet tem 
nected to a null-balance re: mle 
the installation. It may be ca yy pelea 
cent combustibles, mixture oe 
desired terms. Pneumatic con Pha 
alarm contacts may be provid both ons 
and two-pen recorders. A tw nies 
utilizes separate analyzers so Ps at 
is not impaired by switching faa 
records are independent of e "s 
plication: Combustibles R« Cor 
trollers applied to process fur rat. 
ing with reducing atmospher: it 
permit finer measurement and « thes 
has heretofore been consider le 
Variable fuel quality does not ‘. 
racy of control on installations of ype 
—Bailey Meter Co., 1050 Ivan oad 


Cleveland 10, Ohio. 


Balancing Ways 
New “Super Sensitive Balancin 
are said to revolutionize static t 
operations. Through the use of “sca 
bearings in the small 10” size sensit 
0.007 ounce-inches is made possibl 
sensitive bearings used in the 20” 
size permit accuracy in balancing t 





is carried on free-turning 


The work 
mounted on 
ground on 


precision bearings. Disks 
outside diameters, mounted 





ground spindles and balanced with extreme 


care. Standards supporting the rev 

disks are movable on shafts to take 

ent lengths of armatures within capa: 
machine. Maximum strength and 1 

are obtained through the use of solid 
castings. Four sizes are available: 10” 
42” and 60” swing; 400, 1,000, 1,00' 
5,000 lbs. capacity respectively.—The 
Commutator Dresser Co., 1420 Park 

Sycamore, Illinois. 


Dual-purpose Angle Dresser 
New “‘Bemisine Angle Dresser’ emb 


a novel application of the sine-bar 


lies 


il 


rin- 


ciple for dressing precise angles on surfac 


grinder wheels. Sliding member car 
a diamond dressing tool is mounted 

adjustable sine-angle plate which | 
on the magnetic chuck directly below 
grinding wheel. Sine-bar principle 
in tilting the sine plate precisely t 
desired angle. Ordinary 2” micromete! 
the only measuring instrument requi! 


is 


il 


set any dressing angle from 0 to 90° within 


one minute of arc. After desired 
determined, diamond tool is brought ir 
tact with wheel and slide is moved 
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and forth manually to generate correspond- 
ing angle on wheel. When not required for 
angle dressing, sliding attachment can be 
quickly removed from the Sine-Angle Plate, 
leaving a working surface prepared for 
holding small parts at accurate angles for 
grinding, milling, or jig-boring operations. 
Device thus serves a double purpose. 
Nichols-Morris Corp., 50 Church St., New 
Yor® 7, W. Y. 
Precision Mirrors and Reflectors 
New improved method of producing, to 
specifications, front- or rear-surface mirrors 
for precision instruments, etc., is announced. 
Reflecting surface is produced by new tech- 
niques in the thermal evaporation of metals 
under vacuum. Where unusually high reflec- 
tivity is needed, a special aluminum alloy is 


used. However, mirrors can be supplied in 
gold, silver, and various other metals to 
meet specific requirements. The closest op- 
tical and dimensional tolerances are main- 
tained. Any size, shape, or thickness, or 
curvature may be obtained. It is claimed 
that these mirrors have permanent refiec- 
tivity characteristics, will not tarnish, are 
free of pinholes, and can be cleaned with- 
out damaging the surface. The aluminum 
alloy mirrors are particularly useful because 
their reflectivity curve is virtually a straight 
line from the infrared to the ultraviolet. 
Armed forces are using them in some of 
their newest optical apparatus.—Zenith O»- 
tical Laboratory, 123 W. 64th St., New York 
23, N. Y. 





Dynamotors 
New dynamotors are announced for air- 
craft and other applications. Refined de- 
sign and precision construction are empha- 
sized. Electrical characteristics are said to 


include low ripple, high efficiency, low drain, 
a minimum of communication transients and 
all the “criticals” of importance in airborne 
power sources.—Alliance Mfg. Co., Alliance, 
Ohio. 





Specific Gravity Indicator 


New “SK Specific Gravity Indicator” 
provides continuous indication of a flowing 
sample, does away with inevitable delay 
and possible inconveniences of intermittent 
sampling methods. Flow to indicator is reg- 
ulated by a valve. Liquid rises in the heavy- 
walled glass tube to a height determined by 
outlet pipes, overflows and is returned to 
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the process. Specific gravity is indicated on 
a standard hydrometer within the tube. An 
integrally - mounted thermometer permits 
temperature measurement when hydrometer 
is read. Indicator is readily installed in 
new or existing pipe lines. Inside and out- 
side cleaning easily accomplished without 
disturbing pipe connections. Packing glands 
are adjusted by cap screws and there are no 
large threads to corrode and freeze. While 
normally supplied in bronze, it may be ob- 
tained in any alloy on special order.—- 
Schutte 4 Koerting Co., 12th 4 Thompson 
Sts., Philadelphia 22, Penna. 





Instrument Motor 
New “SM-30” capacitor-start induction 
motor is available in 1/25 to 1/70 hp. 
ratings. Diameter 3%”; height with rigid 
base 3%”; length of body 4%” plus shaft 
extension. Capacitor approx. 2” diameter by 
4” long, may be attached to motor at top, 
side, or base, or may be mounted separately 
near motor. Weight 4% to 7 Ibs., depending 
on rating. Motor is available wound for 
speeds of 3350, 1725 and 1150 rpm. in ca- 
pacitor and split-phase, or 3100 and 1550 
rpm. as a shaded-pole motor. It can be made 
with speed reduction gearing. It is furnished 
with precision ball-bearings or long-life oil- 
sleeve bearings. Built regularly as a 
ventilated model, but may be completely 
enclosed at a reduction in rating. Also built 


less 





explosion-proof. Mounting 
base, flange, clamp or fas 
load. Will operate vert 
mounting position when p: 
er thrust-bearings. Mad 
cast-iron housing, but may 
with aluminum housing. < 
with pressed metal housing 
rosion- and shock-proof. W 
ard power supply voltages 
Also made polyphase on 
Small Motors, Inc., 1308 FE! 
cago 22, Ill. 


Inspectors’ and Mec 


Mirrors 
Three new models are featur: 
line of highly-developed mirro: 
ment work, etc. “Model A-2” 
mirror, %” diameter, with all-a 


joint, knurled handle. “Model B-2’’ is 
1” xX 2”, all-angle swivel joint, kr 
handle. “Model K-2” is rectangula 
314", telescoping handle, 155,” over 
open, 65” overall length folded 
Products Co., 859 Fourth Avenue., B 
lyn, N. Y. 





Automatic-repeat Brief-intervd 


Timer 


New “flasher-interrupter unit” ir 
ing distinctive design features comprises 
miniature but heavy-duty relay, ar 
thermal timing device and a non 
resistor. Assembled unit is light i 
(only 7 ounces) and extremely 
Four studs are provided for mountir 
panel, bracket, shelf, etc. with e! 
nuts assuring immunity to shock a 
tion. Unit is expressly designed 
stand 10 @G@’s in aircraft applica 
normally furnished in open design | 
required enclosure can be supplied 
hermetically sealed or pressuriz« 
Interruptions can be controlled t 
range of 60 to 80 per minute by 


—crrs oc. 


Ss = © =" J) SS oO. 


the current through the thermal 
erating voltages include all star 
and d-c. ranges and frequencies. ‘ 
ages and frequencies supplied 
order. Normal actuating curre: 
200 milliamps. Contacts: d.p.d.t. 
(non inductive) at 32 V. d.c. or 
5 amps. (non inductive) to 
s.p.d.t.d.b. 25 amps. (non-inducti 
d.c. or 115 V. a.c. 7.5 amps. (non 
to 220 V. a.c. Applications for 
include aircraft identification li: 
trol circuit as well as marine 
automotive and railway signalli 
wherever a predetermined numt 


B-2” is oy 
joint, knur 
gular, 21 
Over all leng 
Ided 
yenue., Broo 


of -interva 


More than twenty years ago Chace developed 
and introduced thermostatic bimetals made of 
nickel-chrome steels, which had a longer life 
at high temperatures than earlier type bimetals 
made of other alloys. 


As a result, the manufacturer of temperature 
responsive devices was enabled to get a more 
lasting actuating element and, in consequence, 
to produce a dependable and more enduring 
appliance or control. Chace Thermostatic Bi- 
metal thus became “the heart’? of many lead- 
ing temperature indicating and controlling 
devices whose sales volume steadily increased. 


Developed in years of peace, Chace bimetals 
became vitally important in war, as did the 
knowledge of our engineering and fabricating 
divisions, in the application of bimetal to 
many precision controls. 


| This knowledge—now fortified by additional 


hard-won experience—will again be freely 
offered to manufacturers wishing to refine 
present designs or to bring out new develop- 
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use KESTER FLUXES 
for Permanence! 


% Don’t risk service difficulties, mechanical failures, 
with solder flux that won’t hold tight! Chemically 
correct flux—and different fluxes for different 

types of operations—are imperative for permanent 
soldering. That’s why Kester fluxes are 
scientifically compounded to form tight, clean 
solder-bonds resistant to shock, vibration, bending, 
contraction and expansion. They insure the 

lasting quality of your product! 


& For over 45 years Kester Fluxes have been 
tried, tested and proved dependable. There is a wide 
range of Kester flux formulas to fit every 

possible solder operation. 


* Consult Kester engineers for practical, experienced 
help in solving any solder problem you may 

have. They'll gladly suggest the right flux 

to protect your product—and at no obligation. 


sx BUY VICTORY BOWNS x 


KESTER SOLDER COMPANY 


- 


4216 Wrightwood Ave., Chicago 39, Illinois 
Eastern Plant: Newark, N. J. 


Thermostatic Bimetals and Special Alloys 
1609 BEARD AVE + DETROIT 9, MICH. 
Canadian Plant: Brantford, Ont. 
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ruptions is desired in any electric or elec- 
tronic circuit. Dependability and accuracy 
are said to be assured by sturdy construc- 
tion and safety factor engineering.—Elec- 
tronic Testing Laboratories, 
Avenue, Newark 4, N. J. 


Lt 
+4 


Automatic Feeder for Control 
of Grinding 


New feed regulator for hammer mills, at- 
trition mills and 
full production loads by doing away with 
the guesswork of human control, makes it 
unnecessary for operator to watch feeding 
and manually regulate the feed to avoid 
overloads and mill choke-up. Regulator 
maintains load on pulverizing equipment at 
maximum rated capacity of the connected 
motor. Design prevents momentary over- 
loads from actuating or disturbing the feed 
control relay. An underload light signal in- 
dicates failure of material to reach pulver- 
izer owing to empty bins or arching at 
some point in flow above feeder. Additional 


required location.—Mosher Electronic Con- 
trols, 180 W. 42nd St., New York 18, N. Y. 





26” -capacity Hardness Tester 


New large model of the Clark Hardness 
Tester for Rockwell testing designed to 
handle large or cumbersome parts, ranging 
from %” to 26”. It gives a true Rockwell 


is 





steel 


diamond 
ball penetrator, both furnished as standard 
equipment. Provision is made for raising or 


reading, using either a or 


lowering table by means of a hand crank. 
Position of capstan, mounted on side of ma- 
chine, may be correspondingly adjusted in 
relation to table height. Heavy parts are 
loaded onto a roller bearing carriage on the 
table, providing an easy method of posi- 
tioning. Readings are taken exactly as with 
the ordinary Rockwell tester. By means of 
the capstan the indicator is set at zero on 
the minor loads. The major load weight is 


released and a direct hardness reading is 
taken from the indicator.—Clark Instru- 
ment, Inc., 10200 Ford Road, Dearborn, 
Mich. 


Testing-machine Grips for 
Smooth Hard Plastics, etc. 


New special plastics grip, designed on 
the Templin principle for use with universal 
testing machine, is of 5000-Ib. capacity, 
weighs 4% Ibs., is self-aligning (swiveling 
and laterally) and its basic principle makes 
it particularly good for gripping the eglassy- 
hard surfaces of some plastics. Another de- 
velopment in this field is a new wedge grip 
with a replaceable file face for use in test- 
ing machines up to 300,000-lb. capacity 
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Summer 


cutters permits handling 


light or sound signals can be wired to any 


This feature saves replacement of an entire 
srip when the teeth are worn or broken. 
Grips are available in flat type for tension 
testing of flat specimens and in vee type for 
testing round specimens. General construc- 
tion is same as conventional grip except that 


front has been slotted to permit insertion 
of removable specially-made file face. Since 
tooth spacings of ten, sixteen and twenty- 
five to the inch are available, new grips 


make it practicable to keep a stock of faces 
adaptable to various types of material that 
may be tested. Because toughness is as im- 
portant in a grip as hardness, new grip will 
be particularly valuable for testing 
hard” specimens and materials such as mu- 
sic wire.—Southwark Div., Baldwin Locomo- 
Works, Paschall Sta., Philadelphia 42 


Penna 


“very 


tive 


Vibration Test Table 
New “RV-3 Vibration Test Table” is of 
the reaction type. Table top is supported by 
four vertical rods acting as flexing columns 
two 


to permit free table vibration in the 
horizontal directions. Four sets of rotating 
eccentric weights induce rectilinear and 


pure harmonic vibrations. These weights, 


mounted on vertical shafts, are driven by a 
variable-speed drive 


through a synchroniz- 


















zear box and flexible s 
(44” maximum excursion 
load) and direction of vib: 
crosswise lengthwise ) 
when machine is not runn 
load over 100 lbs. automatica! 
plitude. Standard frequency 
60 cycles per second, which 
while running, either by 


ing 


or 


%-h.p. motor-driven automa 
change control, with one-mi; 
cycle. Amplitude does not \y 


quency. An acceleration of 1 
duced between 50 and 60 eycl 
at %” double amplitude. Equi 
maximum capacity of 400 Ibs. 
Ibs. and is operated by a 5-h.p. n 
all dimensions 52” k 58” x 32” } 
top is 24” x 40%”. Installatior 
made on upper floors of building 
concrete bases.—L.A.B. Corp., Sur 


New “Pre-Selectric Power Feede: 








Automatic Feeder for Control of 
Deep-hole Drilling of Smal! Hol 


auto. 
matically duplicates the operatio of 
skilled mechanic when deep drilling or tap 
ping small holes, providing automatic ¢hj 
clearance at pre-selected depths during th 
drilling or tapping operation. It mounts fy 
a bracket on the drill press column and by 
attaching a collet to the drill press spindle 


feed shaft. Its positioning is not 

Weight of unit is balanced on its suppor 
arm, no weight being added to the drill press 
spindle feed shaft bearings. Installation can 
be accomplished in less than ten minutes 
by one man. Announcement states that neW¥ 


“Pre-Selectric” feeder will consistent) 
£50 holes through alloy steel plate t 
length of drill without drill breakas 
with substantially less dulling of th 
than when controlled by hand. All « 
are conveniently reached from opé 
normal position (see illustration). Sv 
at top of panel are: (1) On-and-off 
for automatic operation; (2 & 3) 
down control switches, the “down” 
starting the cycle and the “up” swi 
versing the spindle, returning it to 
position at any desired point in th 
ating cycle; (4) main power switcl 
row of edgewise control dials are tl 
dials controlling depth of drill as to | 
bottom limits and extent to which 
raised for chip clearing. Drill may b¢ 
or fully raised from the hole to cle 
Automatic timer controls length of 
time between chip clearances. Pres 
justing knob (at right of timer) sets 
of pressure on drill, thus controllin 
which drill is fed into work. Unit 
on 110-volt single-phase or 220/4 
phase supply. In operation the “P 
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Feed” provides timed, reversible, 


ric I 
a» torque with automatic start of 


ge nd automatic stop; and retracts 
a dri r full chip clearance at a pre- 
select? nt. When used with any stand- 
ard ta head, unit becomes a precision 
auton tapper: tap is lifted high enough 


} jlearance, but not completely re- 


see * advantage in blind tapping. Unit 
is als d for honing, lapping and ream- 
ing permits hopper-feed of work to 
the fixture with the operating cycle 
contr by energizing a circuit through 
the Selectric Power Feeder” to assure 
prope itioning of the work, with electri- 
eal it k.—James H. Knapp Co., $921 
Loma a Ave., Los Angeles 11, Calif. 


Universal Testing Machine 
Model MP-10” hydraulically-oper- 
rsal testing machine is designed 
iking of tensile, traverse and com- 
tests up to 60,000 lbs. Piston and 






rylinder are lapped-finish, carefully fitted 
without any packing, allowing for a mini- 
mum of friction. Pulling head unit thrust 
a large steel ball-and-socket 
which allows the head to float. Upper and 
lower pulling heads are of conventional type 
with wedge type jaws for both flat and 
round specimens. Holders are also available 
for shoulder and thread-end specimens, Load 
regulating valve is provided which will 
maintain a uniform load rating. Any load 
can be held for any period at will of opera- 
tor. Both gages are provided with maximum 
both are fully protected against 


overload; gage selector valve is provided. 


»A maximum stroke of 6” is provided in the 


cylinder. Traverse table has a maximum 
span of 30”, Equipment consists of: motor, 
hydraulic pump, necessary valves and gages. 
Main illustration shows machine set up for 
tensile test ; thumbnail shows operator about 
to take a transverse reading.—Steel City 
Testing Laboratory, 8848 Livernois Avenue, 
Detroit 4, Mich. 


Motor-driven Dry Air Pump 


New “Type 1511” motor-driven explosion- 
proof dry air pump requires no lubrication, 
is designed to provide air pressure or suc- 
tion for instrument operation, camera -oper- 
ation, noxious gas detector operation, radio 
harness pressurization, etc. It provides a 
theoretical air flow of 4.1 cfm at 10,000 rpm 
and is driven by an integral 0.2 bhp 27.5-volt 
d-c. explosion-proof motor. Rated capacity 


PROMPT 
‘DELIVERY! 


7466 IRVING PARK ROAD 





PROVEN IN WAR!.. 













.Now Available. 


for Peace Time Application 
TELEVISO Series 200A VT Voltmeter 


TELEVISO, pioneering in the production of measuring appa 
ratus for the SONIC to UHF SPECTRUM, has specialized in build 
ing dependable Vacuum Tube Voltmeters. 


A necessity wherever dependable voltage measurements within 
the range of 7 cps to 500 megacycles are required—the Televiso 
Series 200A VT Voltmeter is highly accurate and stable. 


FEATURES: 


SUPERSENSITIVE RANGE—the lowest readable voltage is .05 volts on a maximum 
scale range of .5 volt. 


FIVE VOLTAGE RANGES—.5, 2, 15, 50, 150—spread full scale on a 414” meter 
dial for easy reading. Accuracy of readings are 2% full scale; middle scale accu- 
racy is 5% or better. 


PROBE CONSTRUCTION—detachable probe to eliminate cable wear; easily dis- 
mantled for tube replacement or for soldering to tube terminals for measurements in 
the 250-500 MC region; flat 1.” wide brass terminals connect to input to make easy 
soldering te test or work piece; for low frequency work up to 100 MC, removable 
banana plugs are spaced 34” center to center for use with standard jacks. 


MECHANICAL CONSTRUCTION—of aluminum throughout; panel and cabinet 
are 14” thick (cabinet is dural.) ; sub-chassis is 4%” and spaced off the panel by studs 
to simplify servicing; all components are fastened to sub-chassis. 


ELECTRICAL CONSTRUCTION AND CIRCUIT—Series 200A utilizes the finest 
components throughout and carries a two year guarantee. The circuit is a stable 
plate circuit rectifier. No diode input tube is used. The plate circuit rectifier type 
makes available higher. input impedance at all frequencies. No shortening of input 
probe is required for zero adjustments. All zero adjustments are made once and 
remain constant. A panel adjuster is available to make the unit usable without heat- 
ing up time. All filament and plate voltages are transformer and tube regulated. 
BUILT-IN CALIBRATION VOLTAGE—AII units have a jack which produces a 
constant 6.3 volts for standardizing. This is the regulated filament voltage. The 
sensitivity. can be adjusted without tools in the event tubes are replaced in the field 
The Series 200A will operate satisfactorily from any source of voltage from 95 to 
130 volts ac. Line voltage surges are not observable during use. 


SIZE 14”H x 914”W x 714’D. Guaranteed 2 years. Price $170.00 F.O.B. Chicago 


TELEVISO 
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CHICAGO 34, ILLINOIS 
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PORTABLE POWER PROBLEMS 


THIS MONTH — WESTINGHOUSE VIBROGRAPH 





\! 
THE WESTINGHOUSE VIBROGRAPH-—~an accurate instrument for 
measuring and recording vibrations—is one of many time-saving devices 
powered by Burgess Industrial Batteries. Where sensitive test and con- 
trol equipment is regularly employed, engineers specify Burgess for maxi- 
mum quality and service. The complete Burgess Industrial Battery line is 


built to meet every standard commercial requirement. Your Burgess 


distributor can fill your needs today—write for his name and address. 


BURGESS IS FIRST CHOICE OF 2 OUT OF 3 
in recent nation-wide survey of manufac- 
turer electronic engineers. If you have a 
special battery application, Burgess engineers 


are equipped to develop the type you need, 





Burgess Battery Company, Freeport, Ill. SR 
| BATTERIES 


sarrea’ & REMEMBER THE WAR CHEST—GIVE TODAY! 


COmPany 





VOTED FIRST BY ELECTRONIC ENGINEERS 
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is 0.018 lb./min. air flow 
inlet pressure, maintaining 

charge pressure. Maximum 

acteristics: current draw, 1: 
differential, 20” Hg; dischar 
300°F.; minimum flow, 0.01 
construction, said to be exclu 
oil filters, separators or acc 
provides air which is free of oe 3 
tion. This eliminates explosi “Moh 
applications where electrical 
cur. Since pump requires no 

can be mounted near its gs t ae 
equipment or in inaccessible p] mes nf 
is a rotary single-vane type, ain, Mest! 
held against rotor by press vtea MOS 
through dual helical springs. F rote, MA 
housing design dissipates heat ray te. ad 
matic electrical overload protect in. Jee 
corporated and provisions for w ee wi 
nections through electrical connect ttinc ME Te 
AN-3102-16-11P. Unit weighs 4 lbs: Ma” 
measures 8-21/32” long by 3-17/: m. eto" 
eter.—Eclipse-Pioneer Div., Bendix 
Corp., Teterboro, N. J. 


















































Power Factor Correction 


Capacitors 
New oil-impregnated oil-filled capacitors 
are said to embody the electrical : me- 
chanical design features found best suite) 
to requirements of fluorescent lamp service 





Operating temperatures range from — 67°F 
to +185°F. Oil-tight terminals are insv- 
lated with sturdy phenolic bushings ani 
provided with tinned copper soldering lugs 
Available sizes include capacitances fron 
2.0 to 5.25 mfd. and working a-c. voltages 
from 1656 to 440. Standard capacitance tol- JR"° 
erance of Tobe capacitors for fluorescent 

lamp service is —0 +20%. Wide variety of 
mountings.—Tobe Deutschmann Corp., Ca- 
pacitor Div., Canton, Mass. HO 














Volt-ohm-milliammeter » 

New “Model 625-N Volt-Ohm-Milliamme- 
ter” gives maximum testing facilities ; 
greater sensitivity. D-c voltage ranges w 
dual sensitivity (10,000 and 20,000 
per volt) provide double the number of 









or 


scale readings of the average tester. (-1.25- bl 
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ind 
0c. 
: tary 
l ahs 
eing 
\ rted 
Pir tor 
uy Auto. 
ct in- 
Ww - Con- 
1ect ttin 
4 Ibs, 
‘fo iam. 
dix ition 
ction 
1 capacitors 
tal and me- 
best suited 
amp rvice 





om —67°F 
3 are insuv- 
Shings and 
lering lugs 
ances from 
-c. voltages 
citance tol- 
fluorescent 
2 variety of 


Corp., Ca- 
>ter 
Milliamme- 


vilities plus 
‘anges with 
),000 ohms 
aber of full 
iter, 0-1.25- 





} 2500 d.c. volts, at 20,000 ohms 
jet od 0-2.5-10-50-250-1000-5000 dic. 
1000 ohms per volt. Current 
d.c. microamperes; 0-1-10-100- 
illiamperes and 0-10 d.c. am- 
0 mv. Resistance ranges 0-400 
t center scale); 0-50,000 ohms 


a r scale) ; 0-10 megohms (60,000 
“a s nter scale). Direct-reading out- 
“¢ cibel ranges —30 to +3, +15, 


why +55, +69 db. A capacitor is in 
fe a.c. volt ranges for output read- 
irge 6” sensitive indicating in- 
earries a lifetime guarantee 


oe etive workmanship or material. 
o scale provides excellent read- 
sbilit all ranges. The compact, black, 
nolde e, 6” X 5%” XK 214”, is furnished 
with r strap handle for portable use. 


Test s and accessories furnished.— 
ectrical Instrument Co., Bluff- 


Vibration Pick-up 
New »ration pick-up was developed to 
meet the requirements of aircraft engine 


testing, is said to possess exceptional dura- 
bility ier conditions of extreme vibra- 





tion, high output signal level, freedom from 
frictional effects limiting response at low 
amplitudes, and stability of calibration over 
wide temperature ranges. Output is propor- 
tional to vibratory velocity, with uniform 
response from below 10 cps to appjrox. 1000 
cps., and usable response to 4 cps. New pick- 
up is usually operated as a seismic instru- 
ment, but can be furnished with provision 
for direct attachment of the extremely light 
moving coil to structure whose vibration 
might be influenced by a heavier mass. 
Pick-ups are furnished with a special flex- 
ble pigtail lead, and are easily and quickly 
converted for use in either horizontal or 
vertical planes without affecting calibration. 

The MB Manufacturing Co., Inc., New 
Haven, Conn. 





Specimen Shear for Stiffness Tests 


New “No, 104-11 Triple Cut Specimen 
Shear” was designed for use with maker’s 
‘V-5 Stiffness Gauge” to assure accurate cut- 
ting test specimens (1%4” X 2%”) for 











10-CG-5 





























HAVE YOU 
A HAIRLINE 
ADJUSTER ? 


Pi exclusive feature of the Certified Gauge is the 
Hairline Pointer Adjuster. You can now reset your pressure 
gauge pointer externally from the back of the case, without 
removing the glass or pointer. Very convenient when testing 
gauges on a test pump or dead weight tester. 


A slight turn with a screw driver rotates the roller pinion 
of the Helicoid movement and adjusts the pointer to the 
desired dial reading. The Hairline Adjuster cannot be 
jarred out of position. Only Certified Gauges are made with 
the external Hairline Pointer Adjuster. 


After serving in the Navy for several years, Certified 
Gauges are now available to industry tor prompt delivery. 
Many of the largest companies in the country are already 
using them. 


All Certified Gauges have the patented Helicoid Move- 


ment and are guaranteed accurate to within 2 of 1%. 
They stay accurate longer. Send for new catalog today. 














As 
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uniform and comparable te: ‘Its 
will cut 0.020” papér, plast thin rn 
lic sheet and foil in prepara 


/ or resilience test. Test stri; ba ceaae 
tached from a sheet in on ree ag 
e t Vi E placing straight edge of ah 
against back gage of Shear So 


down with a quick motion. 
ment Corp., North Tonawanda 

















Auxiliary Weights for ness 
Tests 


Announcement is made of a 
extra auxiliary weights for n 
Stiffness Gauge” in 3000 and 500 



















Selenium Rectifiers 

New selenium rectifiers are said 

every requisite for a modern a- 
conversion unit. Announcement st t 
after intensive research for more t ty 





Expert service 
engineer making final 
check-up on a 160-A Q Meter 


years, maker has enhanced advantages 
selenium type units by utilizing, ir 
main, aluminum in place of iron or simi 
metals, and by developing a method of s 
ing unit hermetically. Use of alumint 
duces unit weight by two-thirds, enab 
A complete Laboratory Overhaul ence eg 0 i ie ge 
provides for an increased margin of | 
tection beyond normal plate rating. N 
A line embraces a wide range of units, f! 
for your Q Meters and Q-X Checkers 25 milliamperes to hundreds of amperes, f 
nf every industrial application, for all ! 
. binations of voltage and current outputs 
after strenuous wartime use. and for various types of circuits. 
applications are battery charging, rel 
cuits, welding, electroplating, magnet 
vices, telephony and railway signaling 


“O SERI I o Hubg includes Radio Receptor Co., Inc., 251 West 1 8 


New York City. 
1. General Check and Clean-up of the instrument. 


Sphere Gaps for High-voltage 


2. Complete Re-calibration in our Standards Department. 


Measurements 
3. Loan of a replacement while your instrument is in our New complete line of sphere gai 
Laboratory. measurement of high voltages used 


or d-c. testing, comprises standard dia! 
of 2, 6.25, 12.5, 25, 50, 75, and 100 « 


ee : . ae ° _ eas spark-over voltage ranges of 8.5-45 to 201 
In answer to many requests and in recognition of the 133e-cke crest, ‘Gutiers gbaid gre furnish 





unusual demands made on your instruments during the 
Wartime years, this ““Q SERVICE” has been developed. 








For complete information write to Department S 











_BOONTO 


BOONTON, N. J. 


RADIO 
logs b0tLLON 


QX-CHECKER FREQUENCY MODULATED SIGNAL 
AND OTHER DIRECT READING TEST INSTRUMENTS 
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tending the testing range of this j iment a 
to cover twice capacity of standa, ts ¥ 
Taber Instrument Corp., North 7 nd gal 
he W 








hess 











ith current-limiting series re- 
emblies. In addition to providing 
rect method of gaging test volt- 
aps serve as protective devices 
yvervoltage on the test specimen 
tus during high-potential testing. 


shing HE oy offer the following advantages: 
true BE nai est voltage regardless of wave 
er tively unaffected by humidity 


the air; have practically no time 
spark-over voltages are very con- 

2- and 6.25-cm. gaps are both 
le-type, with electrodes mounted 
y in wooden supports. The larger 
f the floor type with highly pol- 
ed res mounted vertically in a rec- 
ex tan ‘rame. All are provided with pre- 
ustments for gap spacing. Sphere 
; raps 5 em. and larger can be provided 
es rith ers for easy mobility, and a mo- 
for gap adjustment if desired. 
nt-limiting resistance assemblies 
of non-inductive, wire-wound rods 
on treated wooden frames.—Trans- 
iv., General Electric Co., Pittsfield, 


jo 


wy 
Vass. 





Direct-reading Insulation Tester 


New “Model 799 Insulation Tester” is an 
xtremely sensitive direct-reading device for 
applications where high testing potentials 
re I desired. Extreme sensitivity is re- 





electronic 
be amplifier operating on grid conduction 


t of use of new 





tu 


hus providing good readability. Circuit has 
4 test potential of less than 50 volts d.c. An 
electrical guard circuit is provided for elimi- 
nation of surface leakages when testing ca- 
bles. In electrical testing, ‘“‘Model 799” is 
said to replace expensive or specially-built 
test stands, for checking leakage between 
windings in transformers, cable resistance, 
leakage of low-voltage paper and mica ca- 
tors without damaging the dielectric, and 

r numerousother tests. Dimensions, 5%” 


i” X 47%”, All exposed metal parts 
ire thoroughly insulated for operator’s pro- 
tection. A “press-to-read” switch automati- 
cally disconnects battery circuit when not 


Ferrules in panel permit attachment 
eman’s belt or shoulder strap.— Weston 
ical Instrument Corp., 617 Frelinghuy- 

lve., Newark 5, N. J. 


Voltage Supply Units 


w “Type W Vari-Formers” for lab- 
tory and industrial use are double or 
isolation wound. They have a_ primary 


id for 115 volts input and a variable 
ndary wound for an output of 0-130 


Separate terminals are provided for 

Dr ury and secondary windings for full 
: bility. It is therefore possible to con- 
these units as autotransformers mak- 
several different voltage combinations 








eircuit with | 


principle. It provides a single wide range | 
fer readings from 0.1 megohm to 10,000 | 
egohms, with the 10,000 mark at 8% of 
the scale length (0% representing infinity) 




































Akra-Ohm 
Resistors 


Accurate Fixed 
Wire Wound 


Types 



































This New Bulletin 


tells you what you 
want to know about 


ACCURATE FIXED 
WIRE WOUND 
RESISTORS 


DIMENSIONAL SPECIFICATIONS - MOUNT- 
ING AND TERMINAL DESIGNS + POWER 
DISSIPATION + TEMPERATURE COEFFI- 

CIENT OF RESISTANCE » MAXIMUM 
RESISTANCE CHARTS «+ RESISTANCE 
ALLOYS - MOISTURE AND FUNGUS 
PROOFING + HERMETIC SEALING 


















Shallcross Types Designed to 
Meet JAN-R 93 Specifications 






A complete, 
’ 24 page 
Illustrated 
€ Manual 
on -bsmetactsdl Magweld 


possible, Inputs of 115 or 220 volts 
applied and output ranges of 0-65 
130 are obtainable with increment 
volts. Likewise output ranges of 0- 
115-245 with increments of 0.6 are p 
The separate primary and variable s 
iry windings are wound on the san 
resulting in excellent regulation and 
ates the necessity of using two tran 
P . ers to obtain an isolated variable \ 
DAA VACA AS a supply. For critical electronic testi: 
a special applications an electrostatic 
NWAAGNRESS ios: has been imposed between the primar 
a secondary; grounded to the _ cor: 
alan brought out to a separate terminal. T 
g vdluslr 4 units have the same high overload ca; 
ve 1 e y ( 7. as the “Type C” (auto-transformer) ‘'' 
all Former.” Units with capacities of 500 \ 
to 2000 va. are available. The 500 va. mea 
ures 7” X 9” Kk 4%” deep; weight 20 lt 
The 2000 va. measures 10” x 10” 
deep; weight 50 Ibs. Sliding silver conta 
tor, of same construction as in all ‘ 
Formers,” assures Jong life, constant « 
tact drop and resistance to corrosion 
portant factors where adjustment of 
age is infrequent or high humidity prev 
Custom designs can be supplied to meet 
usual electrical and mechanical requir 
Unit illustrated is ‘Model LW 
J capacity 600 va.—The Gulow C 
26 Waverly Place, New York 3, N. Y. 


Constant-speed D-c. Instrument 
Motor 


New constant-speed d-c. motor is sai 
give a-c. advantages with batteries or 
line, is small enough to be held in pal: 
hand. New motor is especially adaptabl 
synchronous operation formerly pos 
only through the use of a-c., maintair 
constant set speed regardless of wide va 
tions in voltage. It is. self-starting 

* : Py “builds up full speed almost instant 
This unusual Arnold manual on permanent magnets is the product of yer be Aine: capt Princo eget 


many months of careful research and planning. tcnliine dbea orciebs cents nel apenas 
It is devoted entirely to the consideration of the factors affecting 

the design, fabrication.and application of Alnico permanent magnets. 

Written entirely by Arnold engineers, its purpose is to help engineers 

in industry to better utilize the magnetic and physical characteristics 

of the Alnico alloys in arriving at efficient design. 

: Write today, on your letterhead, for your free copy. 


THE ARNOLD ENGINEERING (‘OMPANY 
silent oe Deegiiaace sd ae temas acisiil 








Page 730—Insiruments—Vol. 18 





























































, 1 revolution every 24 hours up 
It is claimed to provide the 


to Ct Pr 2 
we -keeping accuracy with direct 
un ‘ . 
ur! at a-c. motors give with alter- 

nati? wrent. It is available for use at 


12, 24, 32 or 110 volts, Constant 
,id to be maintained even in the 
torage battery operation where 
higher when battery is being 
{mglo Corp., 4234 Lincoln Ave., 
il. 





\utomatic Ball Sorter 


N itomotic ball sorter has been devel- 
»vide perfectly-sized and perfectly- 


E ‘ee * ry os Bia: oN So. et =e ; 
aie balls for better and more accurate , ° . ‘ 7 AY i 
hoa and to sort them faster. When fed : ‘ —_ Lt 1 O28 


= oe 





Its be 
-65 6 
‘nts ( 
f 0-130 
"e pr bl 
ale secon 
same I . 
and ob salen 
transfo1 ial balls, which have already been 
le volta 2 to a tolerance of 1/20,000 inch, this 
stin ur uut itic machine sorts them into groups 
tic él five times more accurate. As many as ten 
mar u 
core u 
nal. es 
d capaci 
ar) “Vari 
mf 500 y 
va. meas 
it 20 Ibs 
pao’ xX 8 
ar contac- 
all “‘Vari- 
tant con- 
sion—im- 
t of volt- 
' prevails 
meet un- 
require- 
1 LW 4 
10 Corp 
- £ 
iment 





S sald t 
S or d-« “Cc ~ T 
sain of Chia AGAIN you can get sturdy, dependable 
veel STANCOR Transformers in a wide variety of sizes and 
_ types—or get them builgto your exact specifications— 
e varia- ‘ - . oa. ‘ 
ing a1 Fig. 2 in any reasonable quantity, within reasonable time. 
stant 
w (f selections can be made—each group . — ° , be. 
hier te being separated by ten millionths of an STANCOR Transformers, Reactors and Electronic 
ach. Operation consists only in filling the Equipment made outstanding performance records 
Plexiglass hopper and removing the sorted 
balls. Manufacturer’s officials state that one all over the world—often under most adverse operat- 
=. perator can handle four machines easily, 


nd that each four machines sort more balls ing and climatic conditions. They are the best that 


than 32 ille erators using 2 ¢ 2n- ' ; isi i 

than 32 skilled operators using the conven- science, skill and modern precision equipment are pro- 
ional measuring equipment—and do it far : . a a 
more aceurately.—Electronics Department, ducing today. So get “quotes” from STANCOR first 


lack & Heintz, Inc., Cleveland, Ohio. 


and specify STANCOR where performance counts. 





Regulated Power Supplies 


New series of saturable-reactor-regulated 
pe * supplies has been developed for all | 
Pplications requiring d-c. voltages regu- 


lated to better than 5% from full-load to no- 
and having less than 1% ripple under 


ad conditions. Included in this new STANDARD TRANSFORMER CORPORATION 
are eleven standard power packs for i 
1500 NORTH HALSTED STREET, CHICAGO 22, ILLINOIS 


ges of 24, 48, 36, 110, 120, 135, 250 and 
Ss ee Ey ee . 
raf 7 REI } re. | 


8 amperes to 0.2 ampere; may be fur- 
l with built-in automatic voltage reg- 
October 1945—Instruments—Page 731 


rs to compensate for line voltage 
ges. These units may be used as storage 










NOW. eo get an 


Instrument Rectifier and a Balanced 
Resistance network in one convenient 
plug assembly 





ty Conant 


The lid’s off! Now, Conant can give you this 
new development that meets the demands 

for applications that involve the balanced bridge 
principle in AC operation. 


a 


awe 
e tiene ee ed 


A striking example of Balac’s many uses is the 
conversion of standard Wheatstone bridge 
instruments to AC. AC accuracy and performance 
become equal to DC operation on the 

same instrument. Null indication is never 

\ affected by temperature, frequency, wave form 
or line voltage changes. 








FOOL OREO CL — 


a 


~ 











No priorities necessary—no waiting. Write today 
for information. It’s Balac, by Conant. 


Snstiument Rectifiers 
ELECTRICAL LABORATORIES 


6500 0 STREET, LINCOLN 5, NEBRASKA, U.S. A. 














20 Vesey St., New York 7, New York 2017 Grand Ave., Kansas City 8, Mo, 1526 Ivy St., Denver, Colo. 


85 E. Gay St., Columbus, Ohio 1212 Camp St., Dallas 2, Texas 4214 Country Club Dr., Long Beach7,Cal, 
600 S. Michigon Ave., Chicago 5, Ill. 378 Boulevard N. E., Atlonto, Ga. Export Div., 89 Broad St., N. Y. 4, N.Y. 
1215 Harmon Pl., Minnecpolis 3, Minn. 4018 Greer Ave., St. Lovis, Mo. 50 Yarmouth Rd., Toronto, Canada 
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battery substitutes or to re; 
erators. Multiple units find 
place of high-current generat 
used to supply special voltag: 
area, Use of individual pac} 
common troubles encountere: 










supply stations: (1) total failure 
ages; (2) interaction between test ; 
It has also been found that the uss 
current supplies provide an apprecia sav. 
ing im special wiring normally requ 1 for 
high-turrent lines. A wide variety 
voltage regulators aré also availal vi 
units have been carefully design« wit 

































generous overload safety factors we 
packs employing heavy-duty rectifier tubes £ 


are provided with built-in thermal t 
lay relays which apply plate supply 
approximately 30 seconds after rectif 
ments are heated. All power pac 
equipped with recessed male recept 
female outlets, power line switch, pilot 
dicator and fuse.—Amplifier Co. of A 
398 Broadway, New York 18, N. ¥ 


Height Gage 


New design of “F & H Height Gage 
greater capacity (30”) and _ consid 
saving in time (over 50%) as com 
with “old way.” Its use is said to eli 










4 any su 
ee F & H NEW | ne 
TIME SAVING WAY" more | sth 





n 
In 
2- BRACKET LOWERED 
0 CONTACT GAGE. 3GAGE BLOCK REMO\ 
TMENT TO ZERO LOWER BRACKET RAIS 
bn * TO INDICATOR 
a ADJUSTMENT TO 7E 
1--CORRESPONDING 
GAGE BLOCK PLACED<. 
ee SECOND REQUIRED 7 fé 


“HEIGHT INSTEAD OF 
BUILDING ON FIRST 
COMBINATION 

\ 





FIRST STEP. 





cd 


FIRST GAGE BLOCK | 
COMBINATION 


various conditions which influence act 
when checking with a conventional 
gage, such calculations, accumulati 
gage block combinations and diffic 
reading Vernier scale markings. T 
lower bracket is set at starting p< 
workpiece being inspected, desired 
to be checked is determined by placi! 
responding gage block on lapped pl 
and lowering dial indicator bracké« 
needle comes in contact with gag 
surface. Indicator is set at “0” wit 
adjustment.” The gage block is t b 
moved and lower bracket moved u 
until platform comes in contact Ww 
indicator needle and adjustment to 















o eli 





® REMOVE 


2UIRED 
"EAD OF 
N FIRST 
FiON 


t point of test indicator is then 
ed height for checking work- 
laving out work, remove test 
nd replace with scriber. Required 


3 
ermined by using gage blocks j s 
form; “0” setting of dial indi- 
needle jn contact with surface 
removal of blocks; raising of 

































ee , eontact dial indicator needle NW 
a ng of same to “0”. Seriber point 

t] proper height for marking work- gee 

a fications: Column length 14”; 8 

| xtensions, (2) 10”; Maximum 

+ti pacity 30”; Dial indicator grad- 


, ' i”; Test indicator graduated 
eight 15 lbs.; Fine adjustment 

F and H Mfg. Co., 108388 Grat- 
Detroit 138, Mich. 


‘eiger-Muller Tubes 


Nes ger-Muller tubes are of extremel) 
tivity, detect extremely minute 
A x-radiation and similar emana- 
nee mation of a single ion pair any- 





7m 5 7 » x 
HAEMARS volume of tube releases MEETING today’s rigid requirements 
i. flow of current which can be translated * * a - 
int n instrument reading. Simplest form f f | h h- 
of Geigt aor tube porcine of . central o unl orm, versati e, ig capacity 
wire electrode and a concentric cylindrical 


etallic electrode separated by an atmos- production. 


phere of noble gas such as argon and often 





mtaining an organic quenching additive 

such as alcohol to terminate the pulse once 

iL eee Weep \of  reciation: Aes The units pictured here are part of a large battery of the 
ceased, The type of tube shown is now used 4 
es: Skee waar  Speeire: new D.P.I. Vacuum Coaters—Model LC 1-500-3, designed 
meter for qualitative and quantitative anal- 
cn ine genni peel aggagr iano to deposit metals or metallic salts on glass, other metals, 
materials.—North American Philips Co., 

Inc., 100 E. 42nd St., New York 17, N. Y. and plastics. 


Multi-scale Monocular SIX OUTSTANDING FEATURES 

New Multi-Scale Monocular is said to be 

1 unique optical instrument, the outstanding 
feature of which is that it provides the 
ins to measure and compare small ob- 






. Fast evacuation cycle 












. Convenient high-vacuum valve 








. Rugged construction 






. Simplicity of operation 





1 
2 
3 
4. Low maintenance costs 
5 
6 


- Completeness—ready for operation 
with the necessary pumps, 
gauges, controls, wiring, 

and service connections 







For further information on D.P.I. vacuum coating equip- 





ment... Write Vacuum Equipment Division. 







ih lek AE hia scninhe ti, DISTILLATION PRODUCTS, INC. 


Power optical system and six selectable / Jointly owned by EASTMAN KODAK COMPANY and GENERAL MILLS, INC. 
s ill of which are incorporated in the 
ROCHESTER 13, N. Y. 


nent. Optical arrangement projects 
sel i seale in plane of object to be ob- 







HEADQUARTERS 
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Ingenious New 





Problems 


"Die-Less Duplicating” Eliminates 
Time Loss and Die Expense! 


The DI-ACRO Bender is a precision unit, designed 
to form and duplicate an unlimited variety of 
parts and pieces—eliminating, in many cases, the 
meed for special dies. Tubing can be accurately 
formed with the DI-ACRO Bender to a center line 
radius as small as 2'% times the outside diameter of 
the tube without distortion. Shapes and outlines, 
impossible to obtain with regular production dies, 
are easily formed with the DI-ACRO Bender. These 
include round, half-round, hexagon, and square 
rod, tubing, angle, channel, moulding, strip, stock 
and bus bar. 


Stops may be setand material guides mounted for 
production work in excess of 1000 operations 
per hour. The Bender is compact and portable, 
ideal for temporary or permanent work. There are 
no extra parts to purchase, as the DI-ACRO Bender 
has been built to cover a wide working range, with 
simple conversions. 


Peacetime production for industry, forecasts the re- 
turn of Wrigley’s Spearmint Gum—that favorite 
“help on the job,” for workers everywhere. But 
Wrigley’s Spearmint will be back only when con- 
ditions permit its manufacture in quality and 
quantity to meet your needs. Until that day, we ask 
a to remember the famous Wrigley’s Spearmint 

rapper shown at right, as your guarantee of the 
finest chewing gum that can be made. 


You can get complete information from 
O' Neil-Irwin Manufacturing Co., Minneapolis 15, Minn. 


Technical Methods 


To Help You With Your Reconversion 























Typical Shapes Formed by the 
DI-ACRO Bender 





Remember this wrapper 
Z-86 















PHILADELPHIA'S OLDEST 





% For CLOSE, ACCURATE and SCIENTIFIC | 
control of your post war products the || 
Philadelphia Visual-Stat Controls are Tops. 

They combine the features of a thermometer and an Electric 

Contact Control. They can be designed to operate and control 


all types of Industrial Equipment—Ovens—Dryers—Incubators— 
Retorts—Cookers—Sterilizers—Washers—Pasteurizers, etc. 


WRITE FOR INFORMATION 


THE PHILADELPHIA THERMOMETER COMPANY 


6th and Cayuga Streets, Philadelphia 40 | 
THERMOMETER 


MANUFACTURER 
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served, without scale itself oe 
with surface under observat Sy 
Monocular especially desirat ees 
tion of abrasive surfaces. & , 
a particular measurement 
into field of view by simp! 
outer rim of eye cap. Ciycula 
of 1” diam., is automatically 
instrument stands on its bas 
pear in fleld of view as bright! ‘ 
markings superposed upon vi ¢ 
Dimensions: height 2%”; dia 
weight 7 oz. Small size and 
make instrument suitable for a ari 
of uses, such as examination an tics 
of textiles, finishes, surfaces az ee 
Since instrument provides mear 

parison as well as measuremen 
applications in plants where 
measuring or comparison shoul 

under magnification.—Ray Contr 

East Green St., Pasadena 1, Calif 





Inertia Type Linear Vibroieter 


New “Linear Translator” for vie 
bration studies permits vibrations to be me. 
chanically detected, amplified and rded 
on maker’s “Type 4” Vibration | der 


Unit consists of a cylindrical inertia mass 
guided at both ends by anti-friction bearings 


mounted in a surrounding shell attache 
to an angularly-graduated disk and qui 


This quill fits into the opening of the re- 
corder housing. The inertia mass is mechan- 


ically cushioned so that the vibratior 
isolated ; 
inertia mass is transmitted through be 


crank to the recording stylus. New trans 


lator may be rotated to respond to vib: 
in any selected direction at right angles t 


quill axis. Magnification ratio expresses re 


lation between displacement of sty! 

relative motion of recorder to inertia mass 
Range of operation: Frequency, 2 t 
10,000 vpm. Displacement, 0.25” maximun 
double amplitude. 
length, 5%”, 
Research Laborateries, 
Ave., Detroit 3, Micn. 


Ine., 





Crystal and Holder Assemb'y 


New “MX-9” is a high-quality Br ian 
quartz crystal mounted in a dust- and | 01s 


ture-proof holder designed to fit a st 


three-prong crystal socket. It is dé ned 


for frequency control in communicat 
experimental service (frequency to | 
cified by customer). All units are cal 
against a primary frequency s&! 
which maintains an accuracy of on¢ 
five million. Frequency Range: 
10,000 kilocycles. Frequency Accu 
tolerance of 0.01% of the specified f 


at 20°C. is maintained for all fr es 


between 250 and 1200 ke. Between 
10,000 ke., this tolerance is 0.02 
specified frequency. Temperature 
“MX-9" crystals will operate sati 






































































relative motion of recorder ani 


Diameter, 6”; overall 
weight 17 Ibs. — Commercia 
20 Bartlett 


























temperature between —40 and 


















aking wt or where in this range will output 

Xamins. Ae droP vy 0.83 ma. For frequencies be- 

red to, twee! ind 1200 ke., frequency variation 

ough will! be more than 0.025% of speci- 

ng thi fied ney, and for frequencies between 

tone 1201 0,000 ke. this tolerance is 0.015% 

8 wher of SI i frequency. On “MX-9” models 

es apie wit! igher temperature coefficients a 

nated fl thern tically controlled heater is incor- 

: race Ml porat the case so that all “MX-9” crys- 

A Qu tals all within the above tolerances. 

l Weightiin Mult Frequency: “MX-9”" crystals will 

v riety not nd to any but the specified fre- 

n tion quel jual Crystal Holder: A model is 

al <tures fl avai containing two crystals in the 

an com. same er. It also mounts into a stand- 

en find ard -hole crystal socket. Trimmer: 

e ection For ations where extremely close fre- 

uld lone quent lerance is a requirement, single- 

tro Ma cryst )iders can be supplied with a shunt 

‘alif apa e trimmer mounted inside holder 

but W an external trimming adjustment. 

“lect s: “MX-9” crystal holders for use 

bro; eter on fre ncies below 1200 ke. are equipped 

with fi od air gap electrodes. Those above 

d “ea i Ve 1900 kc. use clamp type electrodes.—Bendix 
s be 


Radio, Baltimore, Md. 





Elementary Link Trainer 
New Elementary Link Trainer, designed 
for cl oom use and pre-flight instruction, 
is a hoodless, streamlined trainer which can 
be incorporated into the aviation programs 





if schools and colleges. As a classroom dem- 
onstrational device, Trainer can be used to 
illustrate principles of aerodynamics, navi- 
gation and radio as well as enable a student 
to learn about airplane controls, flight pat- 
ertia masse ters, etc. Laymen who “want to learn to 
on bearings fy” will find it valuable in pre-flight train- 








1 attached ing before taking to the air. Accessories for 
and qui idvanced ground instruction may be added 
of the re- When desired. Link Aviation Devices Inc., 
is mechan: Binghamton, N. Y. 
rations are 
-order and 
= 3 Advanced Link Trainer 
vibrations New advanced Link Instrument Flying 
t angles t Trainer which, according to pilots, “flies 
presses ref More like an airplane than an airplane 
stylus t does,” is said to be the outgrowth of nearly 
rtia mass 
y, 250 te 
maximum 
"; overall 
lommercial 
) Baytlett 
embiy 
Brazilian 
and 18 
, Sti ur 
de ne 
ati in 
0 | pe 
cal te F 
st “U rs’ experience in the synthetic train- 
se ing field. It contains a new air-loaded 
: t ont system, trim tab controls, engine 
u A instr iments and their controls and built-in 
e; ney ‘ong ‘udinal, lateral and directional stabil- 
ies YY ose who have operated it report that 
nd ne wv model handles much like an Army 
| the \T-. or Navy SNJ. An experienced pilot 
é step; ng into the cockpit of this new trainer 
ly wit iis eyes closed would feel right at 





\\ 44 
7, Soa 


Water Proof, Moisture Proof 
aud Steam Proof METERS 








VOLTMETERS...AMMETERS...MILLIAMMETERS... 
MICROAMMETERS . ..WATTMETERS...BOTH AC AND DC 


Now, you can get HICKOK precision and dependability 
in a new line of hermetically sealed meters. Available 
in 2144”, 3144” and 4” round styles. Dimensions of 
American War Standards Assn. Drawings C39.2-1 and 
C39.2-2. The 4” size is built especially for use in radio 
service equipment where several scale arcs are required. 

All instruments are hermetically sealed and both 
vacuum and pressure tested under water. Case fabri- 
cated of pressed steel and made corrosion resistant to 
meet specifications. Terminals are a special glass 
soldered-in type. 

All meters are fully shielded, permitting use on 
either magnetic or non-magnetic panels. Operation 
is accurate and dependable even up to 85° centigrade. 
Internal pivot construction in D.C. types assures 
longer life and greater resistance to shock and vibra- 
tion. Write for further information today. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10519 DUPONT AVENUE - CLEVELAND 8, OHIO 


\ PRECISION CALIBRATED . . . LASTING ACCURACY / 
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WEAR RESISTANT 


NON-CORROSIVE 





t 


=_ 





home when he opened them. Practically all 
of the controls, knobs, levers, switches and 
handles to which he is accustomed are 
there. The instrument panel—modern in ap- 
pearance contains twenty-one familiar 
faces and even the vibration and noise of an 
airplane is present. Numerous new features 
have been incorporated in this model. Power 
effect on longitudinal stability has been add- 
ed, and a complete change in design of the 
airspeed system now makes it possible for 
pilots to practice climbs and descents ex- 
actly as they do in a modern airplane. Like- 
wise, a pitch control not only 
changes the tachometer indication but has 
the correct effect on the whole trainer. Cyl- 
inder head temperature indicator with cowl- 
flap control, oil temperature indicator with 
oil-cooler shutter control, carburetor ait 
temperature indicator with carburetor-heater 
control, oil pressure and fuel pressure gages 
have been included. The engine instruments 


propeller 
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INCORPORATED 


6421 RAVENSWOOD AVE., CHICAGO 26 
MANUFACTURING METALLURGISTS 


power setting, altitude and 
controlled 


are affected 
“outside air temperature” 
in the same way as similar instruments are 
controlled in an airplane. Flaps and under- 
carriage are available for low approaches 
and, when they are lowered, power and atti- 
tude must be handled accordingly. Aural 
null and/or automatic direction finding prac- 
tice is made possible by the inclusion of a 
new unit and any desired instrument-land- 
ing system using a glide path and localizer 
beam is available. Other optional equipment 
includes a unit which will record all conver- 
sation between student and instructor. This 
device affords the student a to hear 
his own mistakes, correct his voice technique 
ind learn proper handling of. microphone 
and radio telephone procedures. The records 
also provide a chief instructor with a check 
not only on the students but on the instruc- 
tor well.—Link Aviation Devices, Inc., 
Binghamton, N. Y. 


by 


and are 


chance 


as 













Stroboscopic Light 

New cold-cathode electron t 
internal trigger grids for ope; 
ple capacitor-discharge 
Used as a 


rce 


wit} 

































































circ 
source 
light, the 
tubes proy 
quencies ut 
Applicatior 9 
continuous 
spection of 
tiles and pr 
high-sp-« tar 
presses ; prec 
of 
wheels, gear 
and shuttles 
other rotatins 


nounced. 


cams, Ay. 


rocating part by 

trons also mal 

study of stré ef 

fect during tior 

in actual servi sy A 
by creating “st re- ‘ 
verse or slow tior 
which may bs 10to- - 


graphed for permanent 
record. Frequer of 
flashing may bs ad- 
ily controlled and ca! 
brated to produce 
compact direct-1 
instrument. High avail 
able peak cur 
make these tubes par- 
ticularly adaptable t 
relay and contro! ap- 
plications. Fully enclosed and without mov 
ing parts they provide positive and powerful 
relay action in many applications wher 
other types of relays may produce operating 
hazards in corrosive or explosive atmos- 
pheres. Standard strobotrons measure 4%)’ 
overall including T-9 bulb and a 4-pin bas 
1%.6” in diameter. 50-milliamperes averag 
current with 350-volts d.c. on the anod 
permit instantaneous surges of 5 amperes 
Grids are operated at 70 volts d.c. and 1i 
ma. maximum. There is a drop of 75 volts 
during glow discharge and a 20-volt 
during are discharge. Starting is initiat 
by discharge between any two elements but 





usually between grids or either grid ar ral 
cathode. Starting voltages range betw 

70 and 145 d.c., depending on the elk 

used and their polarity.—Sylvania I 

Products Inc., Salem, Mass. 


Tester for Turn-and-bank 


Indicators 
New “Model 1242” turn-and-bank 
cator tester has been developed to meet U.S 


Navy requirements. It is a four-speed t 
having rates of 90, 180, 360, and 108 
grees per minute, obtained by synchro 
motor and all-gear drive. Test rate is q 
ly changed, while tester is either running 
or stopped, by means of dial type kn 


side (see 


right illustration). Three-pos 
switch permits making tests in either d 


. tion and at any rate. Hollow spindle passisgt 


for air-driven instruments obviates net 































Irce 
with ty 
Di 
tror 
fy 
ps 
ide 
in- 
X- 
ary +4 
( Gi Wl 
Ay 
ny ‘xt 
ts Ibo 
lak Sua 
res ¢ 


“stoy re. N 
IW tior : 
be to. ee 
permaner A 
quer of ; 
y be 1d- 

1 an li. 

rod ea 
ct-readin 

figh avail- 
surrents 

tube par- 

aptable t 


ontro ap- 
hout mov- 
1 powerful 





ms wher 
operating 
fe atmos- 
sure 4%" 
-pin bass 
S averag 
he node 
amperes 
c. and ] 
oe ) 
Volt 
initi 
nents t 
grid ar ng 
betw 
elemer S 
L Ele 


is quick New 


1 











ry i é 18 A 


\ll wiring 


ft 3 


ivy heses around with the car- 
iction clutch incorporated into} 
rtical spindle provides a safety 
ease the carriage should be 
‘his clutch also provides for easily | 
friction, centralization and| 
f the Turn Indicator by moving | 
back and forth by hand. Varia- 
is basic design are available to| 
single-rate Tester of 180 degrees | 
_ or other special rates. Tester | 
| with either of two styles of car- 
carriage for two Turn Indicators | 


ng-loaded fingers to hold the in- 
by its mounting flange; a car-| 


ch mounts the instruments to a} 
1 thumb screws (see illustration). | 
riages to hold four or six instru-| 
one time can be furnished.—Ideal | 

Tool & Supply Co., P. O. Box 
enne, Wyoming. 


. and D-c. Magnetic Relays 


ingle- and two-pole a-c. and d-c. 
relays for industrial and electronic 
ons are announced. Ratings: 10 
at 24 volts d-c. and 110 volts a-c. 





peres at 220 volts a-c.; 1 h.p. single- 
110 and 220 volts a-c. Contact ar- 
ent: s-p. and d-p.; normally-open, 
y-closed, and double-throw. Silver- 


r contacts, Armatures are self-align- 
terminals (either screw or 
are easily accessible from the front. 


and two-pole a-c. and d-c. relays 
lentical bases for complete inter- 
bility in mounting. Relays may be 
ted either from front or rear, All are 
lable in open type or with sheet steel 
l-purpose enclosure. R-B-M Mfg. 


Logansport, Indiana. 


Cold Cabinet 
“Vari-Temp Cold Cabinet,” available 
and 8 ft.3 capacities, operates with 


e and was developed to satisfy all the 
| tests requirements of present-day test- 















ty MEPCO 


"Tru Tolerance 


' RESISTORS 


are Tops with Manufacturers of 
Instruments, Radio, Electronic Equipment 








Hogs trom piercing label. Ate 
- fords fungus protection to 

















IMPREGNATION 


Prevents breakdowns and short- 
ed turns. Withstands humidity 
and salt spray tests better. Is 
fungus fesistant. 








Ss 





Non-Hygroscopic Ceramic Forms: 
High insulating value, low expansion 
coefficient, high mechanical strength. 


Highest Grade Alloy Wire: 
Especially enameled to meet most rigid 
tests, 


Extra Terminal Protection: 

on type winding leads and lug embedded 
and molded into one unit. Lead wire type. 
securely anchored in grooves with winding 
wire protected so as to prevent possible 
breaking in handling. 


GET THE MEPCO RESISTOR 





( @ GUIDE. IT’S FREE! Shows all Me 
\ we standard sizes and gives complete 
\ S==. \F data as to electrical and mechanical 
>==—\\ characteristics. 
I Madison Electrical Products Corp. 
Madison New Jersey 
MAME icc cccccedecccoccccncececstecscececes . 
POSITION « oc cccccccccccccccsccccccesesesese 
ADDRESS « c vcccccccccncccccccqcececs eececece 
CITY. ccgvcces Vevcce oeccccece STATE. sevecesee 




























Cress-over wires are insvlcted 
trom rest of winding with acetate 
doth. An exclusive Mepco fea- 
Sec: (patent pending). 











True Tolerance Precision Resistors: 
Standard tolerance 1%. Special tolerances 
down to 0.10% on special orders. 


Severe Breakdown Test 

for every unit. Rejections minimized by 
special winding technique which prevents 
chafing of wire. 

Careful Calibration 

and precision winding keep all units well 
within specified tolerances. 


Send us your requirements on special 
resistors for quotation. 








i 


4 





PRODUCTS CORPORATION © 
aa 
Electronic Specialties 


- 
/ 
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B2ER RUN EVES 





IN ALL TYPES 
OF INDUSTRIES 
438 ale), 


PALMER 


ARARABREGRER GS 


PALMER “Red-Reading-Mercury” Thermometers are created by the 
skilled hands of Master Craftsmen, who produce Instruments for 


Temperature Indication and Recording, that are dependably accu- 
rate... ALWAYS. 


Leaders in practically all Industrial Fields, without exception, use 
PALMER Thermometers in the products they make. Easier reading, 
lower maintenance and rugged construction make them a basic part 
of many of the world’s finest products. 


That is why engineers, all over the world, specify PALMER. Let us 
help you solve your Peacetime Temperature problems. 


(Write for Catalog) 








ing techniques, from —90°F, to +220°F. matically turned off when door is opened, 
Chamber is sufficiently large to hold the to prevent a rapid temperature change. A 
various pieces of apparatus used in making blower circulates the air to and from the 
the Young’s Modulus test of natural and chamber. Heavy gage tinned copper has 
synthetic elastometers at normal and sub- been used in all parts liable to corrosion 
normal temperatures according to ASTM due to condensation. To facilitate cleaning 
D-797. Apparatus and specimens under test and provide for disposal of condensation on 
are readily visible at all times since a seven inside of chamber, drains are provided for 


pane sealed window unit prevents conden- both dry ice chamber and test chamber. 
sation and frosting. Ready visibility is in- Time required to reach various tempera- 
sured by a fluorescent light which is shielded tures starting at ambient temperature of 
to prevent both direct and indirect glare. 75°F.: +32°F., 4% hr.; 0°F., % hr.; —25°F., 
Thermometers and instruments in any part 1 hr.; 50°F., 2% hrs. ; 75°F., 4%4 hrs. 


of the chamber can be easily read from the Cabinet is of extremely rugged construc- 
densation. Incorporation of a heating unit tion, to give years of service. Special con- 


in this cold chamber allows a full temper-_ struction and arrangement of ducts prevent 
ature testing range from —90°F. to +220°F. carbon dioxide gas from entering specimen 
outside, since there is no glare and no con- test chamber. All temperatures are con- 
§ Thermal losses are minimized by completely trolled thermostatically, one thermostat be- 
i insulating inner wall from outer wall. An ing provided for low temperatures, and one 
| air stirrer, which holds temperature in speci- for high temperatures. The 1 ft.3 box is 53” 
' men chamber constant to +1°F., is auto- high, 26” wide, 26” deep; capacity of dry 
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ice trays is 15 lbs. The 8 
| high, 39” wide, 39” deep. 
chamber, which is 24” x 24 { 
cated at a convenient opera 
48”. When the 24” x 24” do 
entire test chamber is com; 
ble. Electrical characteristics 
cycles a.c.—Precision Scientifi 
Springfield Ave., Chicago 47, 








Running-time Reco 
New Running-time Recorder; 
a circular chart the “on” and 
duction machinery, pumps, press 
conveyors, ete., in hours, minut: 





onds for a given period, as well as t! 
of-day at which each occurred, Ru 
Time Recorders are equipped with tv 
chronous motors as shown in the d: 



































MACHINE 
a ,POWER 
cy SUPPLY 
c 
POWER 
SUPPLY 
whose performance is being checked 


erating, drives pen-arm across chart 


process being repeated as long as n 
is operating. Synchronous motor E 1 
the recording chart counter-clockwis« 
standard manner so that elapsed t 
recorded on the scale concentric wit! 
center. When machine under stu 
stopped, motor D is de-energized a 
corder pen draws a record of “off’’ t 
| the elapsed time scale, showing wh¢ 





mide . : ——————— : _ —————_—__—_—_—_—_—_———— chine was shut down and length of 


down period. Switches or circuits cont 
the synchronous mocor driving the p¢ 
may be operated mechanically, pneu 
ally, or hydraulically. Motor circuit 
be used. Photocells, thermostats, o 
device that will close a circuit ma 
be used.—The Bristol Company, Wat 
91, Conn, 





Beam-splitting Pellicles 

New optical pellicles for use as 
splitters, now available in large-4a 
production, are very tough men 
about 0.0005” thick, transparent as 
and with surfaces optically flat te 
a few wave-lengths of light. Ti 
mounted over open frames, Thty hav 
wide application in war equipment 
superposition of various optical fis 
necessary. Their shatter-proof p! 
have made them especially advar 
in such applications. They are used 


at Dand Ff. Motor D, energized when ma 










t 


na 


timed basis to record duration of running 
time on the running-time scale. When per 
reaches end of scale it drops back to 
and is again driven across the chart 


Zer 


this 
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other viewing instruments where 


00 I mena are to be observed simul- 
sneou or when an illuminated scale is 
, be rposed on the object under inspec- 
tion. 7 are also used in one-shot color 
,met o fractionate the light into three 
heams is providing for the simultaneous 
exposu f three different color-separation 
negati' Pellicle mirrors may be supplied 


for any reflectance between 8% and 50% 
it the cesired reflection-transmission ratio. 
There appreciable absorption at the 
igher reflectances with the standard coat- 
ng. A special “NO Loss” coating is avail- 
ible which is substantially free from ab- 
sorption losses even at the higher reflec- 
tances. Several available types of pellicles, 
iiferent in chemical composition, vary in 
rganic solubility and in elasticity, and in 
some degree in their optical properties. Dyes 
may be incorporated into the pellicles to 
transmit selected colors only. Pellicles may 
be mounted on almost any shape frame. 
Pellicle beam-splitters have a number of 
idvantages over glass beam-splitters. Ghost 
images do not appear, for, owing to the 
thinness of the pellicle, the “ghost” coin- 
cides with the image. Refractive errors are 
eliminated in pellicles because the displace- 
nent of rays passing through them is negli- 
gible. With glass mirrors refractive distor- 
tions are unavoidable and are frequently 
serious. — National Photocolor Oorp., 305 
East 43 St., New York 17, N. Y. 





Electric Soldering Irons 
for Battery Use 


New soldering irons were developed for 
operation off the batteries of trucks and 
lanes, are now available in 100- or 200- 
watt sizes, wound for either 12 or 24 volts, 





ck to 


zer 





with either 6-foot or 12-foot cords, and with 
‘onventional plug cap or battery clips. All 
Hexacon” irons so equipped have also such 
features as damage-proof hexagon-shaped 
barrels (protect element from mechanical 
njury and scale-resistant element cores 
long element lift).—Hewxacon Electric 
79 W. Clay Avenue, Roselle Park, N. J. 


“Controlled Action Bellows” 


New “Autoflight Controlled Action” Bel- 
lows are said to represent a new approach 
n bellows fabrication where the utmost pre- 
ision of bellows action is required. Mechan- 











the GAERTNER 































TOOLMAKER MICROSCOPE 


for length, coordinate and angle measurements 


direct to .0001” and 1 minute of arc 


Widely used to inspect work in progress and finished work 


To measure form tools, milling tools, drill 
jigs, templets and gauges, machine parts, 
taps and hobs. 


To perform the various thread measure- 
ments. 


An accurate, reliable and durable instrument incorpor- 
ating fine machining and carefully adjusted optical parts. 


Send for Bulletin 147-14 


THE GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago 14, U.S.A. 

























Petroleum Specialist: Instrument MECHANIC 
MAINTENANCE and REPA'R WORK 


To coordinate and develop field 


and home office activities in the Must be acquainted with 
sale of industrial measuring and Wheatstone Bridge type instruments, 
controlling instruments to the petro- Ph controllers, Bailey controls, and 
leum trade. Should preferably have familiar with various process control 
a knowledge of industrial instru- application. 


ments, petroleum technology, per- 
. oY. P An excellent opportunity 


with America’s largest producer of 
Rayon for tires. 


sonnel in the petroleum industry, 
and general administrative duties. 


BOX 100 


INSTRUMENTS PUBLISHING Co. CONTACT 
1117 Wolfendale Street American Viscose Corporation 
Pittsburgh 12, Pa. Front Royal, Va 
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INSPECTING BEARINGS 


of a EF § Sapphire 
‘ ( 


They might have graced 
the fingers of debutantes. But 


in the skilled hands of Aurele 
M. Gatti Company workers, 
these synthetic sapphires are 
sawed, ground, drilled and 
polished until they resemble 
Lilliputian life-preservers 
Then observant eyes, using 
Spencer Stereoscopic Micro 
them for de- 
fects. that pass this 
inspection serve as_ bearings 
in delicate instruments. 
Small cracks, flaws, and 
irregularities in all types oi 
materiat™ become readily visi 
ble under these Spencer Mic- 
roscopes. There is a model 
adaptable to any object 
large or small, transparent or 


search 


Jewels 


SCC pes, 


opaque. For help in selecting 
an instrument to meet your 
needs, write Dept. X32 


American @ Optical 
COMPANY 
Scientific Instrument Division 
Buffalo 11, New York 





Rawson 
Twin Multimeter 





29 Ranges in Less Space Than 
Any Near Equivalent Combination 
Size 12” x 8” x 6” 


RANGE OF MEASUREMENTS 


D.C. 1 microampere to 1 ampere 
20 microvolts to 1000 volts 


A.C. (up to 3000 cycles) 
2 milliamperes to 3 amperes 
60 millivolts to 1000 volts 


Special Apparatus Built to Order 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 Potter St. Cambridge, Mass. 


New York, N. Y. Chicago, Hl. 





Put this RELAY to work 
ith ELECTRONIC TUBES 









However, mercury- 
plunger relays by 
H-B Instrument are 
not limited to tube 
applications but may 
be used for practi- 
cally any timing, 
load or control cir- 
cuit. They are avail- 
able for a-c up to 
440 volts and for d-c 
upto 250 volts, with 
contact capacities as 
high as 30 amperes. 
All have hermeti- 
cally sealed mercury- 
to-mercury contacts 
which are positive, 
chatterless and noiseless, with no exposed 
arc. Unique crown-shaped wire guide 
holds plunger straight and friction-free. 
A faster, cleaner break results. Service 
life is prolonged. Get quotation on your 
requirements. 


2525 No. Broad St., 








H-B INSTRUMENT COMPANY 


Philadelphia 32, Pa. 
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ical characteristics 
closely held convolutions f; 
bellows are assembled. The 
are so designed that the elast 
material is never exceeded wit 
ing range of the particula 
reason of method of fabricati 
exclusive) deformation of be] 
is minimal and hysteresis of 
bellows is negligible. Limited 
done on bellows diaphragm ass\ 


are de 


properties and homogeneity of n M 
chanical integrity of the device a 
by sealing rings in the inner 


periphery, which are sealed by sil : 
or other suitable means. Becau 7s 
movement occurs in corrugated 

and none in sealing rings, t . 
gas- and liquid-tight. Riveted-oy » 
of sealing rings assures utmost 

strength in this type of constru 
stresses in diaphragms are well 

elastic limit, new bellows are fatig 

ant, predictable in performance, uw: 

in quality and characteristics. Er 

to customer specifications, new be 

made from stainless steel, phosphor 
beryllium copper, brass, or 
Units range from custom-made clo 
bellows satisfying the most exactin 
requirements, to mass-produced 
bellows of standard characteristi N 
bellows “have the highest ratio of d 
ment and volume change of any 
bellows construction.’”’ Manufacturer 
position to offer quick delivery and 

on production runs of standard bell 

in addition is a ready source for 
delivery of experimental and small 
lows purchases. Complete control unit 
pressure switches incorporating 
flight’”’ bellows, can also be had or 
notice.—G. M. Giannini & Co., Inc., 1 
California St., Pasadena 5, Calif. 


special 


as 


Lamps for High-frequency 
Power-measurement Circuits 


New “Power Measurement Lamps, 
able in six types, provide simple, 
measurement of the power output of 
tronic and radio communication equi) 
at frequencies up to 900 Me. and in 


between 0.05 and 25 watts with acc 
within 5% or better, depending on the type 
of reading taken. Essential featur 


pair of small filaments—both alike ir 
significant characteristic. Power « 
measurements are made by connecting 
filament to the high-frequency output and 
the other to an a-c. or d-c. source. Volt 
of the second filament is regulated 
both filaments are equally bright. Pow 


determined by instrument readings 


a-c. or d-c. circuit with equal power! 
pated by the filament in the high-freq 
circuit. Increased accuracy may be obt 


by reversing the filament circuits and 










































































































wit sults. Calibration, providing in- 
ee .ecuracy independent of filament 
diffe may be obtained by applying 
measuring the current of one fila- 








f volt f 
R ment then applying voltage to the other 
FA er two filament brightnesses are 
aes wer dissipated by the second fila- 
@ of ment then calculated in terms of voltage 
kin may t in the first filament. Useful range 
ur stant nae extended when a dark glass filter 
n Me- 1 for visual filament comparison or 
e ire ph measuring equipment is used. Fila- 
r iter ment racteristics assure constant tem- 
sil ldey pet ind color for dissipation of a given 
AUSE lows aly f d.c. or high-frequency a-c. power. 
1 a a Electric Products Inc., Empor- 
b is § ium 
Ove tur: | 
t me , , . . 
"ee ~ Reversible-insert Plug Gages 
1} the Ni Dubl Duty Cylindrical Plug Gage” | 
itign sist. has ght aluminum alloy collet type han- | j ° Ree 
» UNChAnging dle which firmly positions a set of wire type | } ee 
En ered eylit al plug members. This unique type | INSTANTANEOUS 
ell . | ; : 
"ge eS RECYCLING 
ecial alloy ke . ; 
clos 3 
tins REASONABLY 
istics, Ni PRICED 4 


of d 

iny re 

urer in 
and service 

bello and 
for 1 


s oy 


COMPACT / 








nall lot be = 


1 units, su f handle enables user to reverse gage mem- 
tine “Auto. ber after it has worn under allowable limit 
ad on ind take full advantage of unused gaging 
in. 161 Fines surface that was formerly in handle. This 
id : feature increases gaging life and lowers | 


er hole gaged. There are no tapers, ELECTRO-PNEUMATIC TIME DELAY RELAY 


no drift pins and no split handles. Members 



























’ ’ 
ue made of high-grade tool steel, hardened, | AGA 
lency ground, plated and lapped, furnished out of | ELIZABETH NEW JERSEY 
: 4 stock in a size range of 1/16” to 1” in incre- | AMERICAN GAS ACCUMULATOR COMPANY 
ircuits ments of 1/16”, made to commercial Y - senna OER eRe eT ee ay 
tolerance and limits are established at P 
nps,”” avail- 0.0005 from the basic figure. — Schrillo 
nple, direct 1ero Tool Engineering Co., 8715 Melrose — = 
mut of elec- Ave., Los Angeles 46, Calif. 
equipments oe Se ~ = 
1 in ranges . i 
in rane Aging Bath We make Amthor 
om the type New aging bath is an oil-immersion type — 
ature is a for aging rubber and other elastomers in t 
Ke in ever oils or liquids in test tubes, according to precision par Ss 
r output ASTM D-471 and D-735 tests of compara- 
necting oné tive ability to withstand effect of immersion We invite i betes # ‘ 
yutput and in oils and liquids, It may be used to se- € vite inquiries Irom prin- 
“ve 4 ‘as’ J cure comparative data on which to base | cipals or agents requiring large quan- 
atex intil fudeme as service ality ; is especially mae 7 = a . 
y Dower ¢ 6 a ree ace URI; te eepeclany | ‘tition of high precision parts for the 
ngs in th radio, optical and similar industries. 
ower (lssl- : 
ages ee! Our huge factory produces for 
2 O ne a 
ond a’ the entire world. In our screw ma- 


chine department, (for example) we 
have hundreds of automatic precision 
machines of the latest types capable 


f maki actically anythi 
metal up to two-inch diameter. | «= STATIONARY 
A many-generation’s old engi TACHOMETERS 


neering department is highly compe 


tent to translate blueprints into parts CENTRIFUGAL TYPE 

















on a low-cost basis. Skilled workmen, Indicating R.P.M., F.P.M., ete. 
whose entire working lives have been Belt, Sprocket, or Flexible 
spent on precision parts, are experts Shot drives 


in mass production. 
Models available for practically 
Please submit blueprints or every requirement. 
sketches of parts required with quan- ; rae wa 
ae ‘ . Immediate and intelligent attention will 
tities needed and in what period of heaven to. your tnguisies en. oll ladusivtel 
time. speed measurement problems. Drop us a 


line today. 
S. RODMAN SONS 


580 FIFTH AVE., NEW YoRK 19, n. y._ | Amthor Testing Instrument Co., Inc. 


49a Van Sinderen Ave. Brooklyn, N. Y. 
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BURLING 


TEMPERATURE 
LIMIT SWITCHES 


USE NO LIQUIDS ... NO GASES 


mt 


eo 
= > 

[oH 

> 

: > f 
ia 
— me 
ae) 
eal 

'Og 
4 2 # 


TIME SWITCHES 


TRIPLE POLE 
DOUBLE POLE 
SINGLE POLE 
All three types can be furnished with 


capacities ranging from 20 TO 200 
AMPERES PER POLE. 


useful in research and dey 
Capacity of aging bath, 24 

mm, dia. X 200 or 300 mm. } 

rack is adjustable, can be r: 

is made of stainless steel and 

in the bath. Top shelf of ra: 
condenser in a vertical posit 

ture of bath is 35 to 200°C. the 
held to +1°C. Ball-bearing fv! 
resilient-mounted motor - stirr: 
complete circulation. Interior of 

of stainless steel, exterior of “‘g 
iron finished in high-temperatur: 

3” of glass wool insulation is | 
sides and bottom. Overall dim: 
cluding rack: 49” high, 24” wide 
Oil capacity, 19 gals. 24” support 
bath, with upper and lower shel 
furnished. Electrical characterist 
volts 60-cycle a-c., 3000 watts. 
can also be used for aging rubber ; 
elastomers in air in test tubes. C 
tube rack and test tube holders ca: 
ily removed making it a general-uti! 
—Precision Scientific Co., 1750 N 
field Ave., Chicago 47, Ill. 





Double-beam Cathode-ray 


New “Type 5SP” double-beam 
ray tube provides two complete ‘‘: 
a single glass envelope, both aim« 
converging on the single 5” screen fo 


PROCESS TIMERS 


INTERVAL TIMERS, or PROCESS 
TIMERS, are furnished in two types. 
One is reset by hand (manual); other 
resets itself, automatically. Both types 
can be provided for practically any cycle 


taneous and superposed traces. Befor 
development of double-beam tubes by A 
ican and British cathode-ray tube ma! 
turers, the simultaneous comparison < 
phenomena could be accomplished eith« 


fa 


Literature 


MODEL H 


on 
Request with Manual Reset Button 


Available with switch normally closed for 
cutting off heat, stopping fan, closing valve 
—with switch normally open for lighting 
lamp or ringing bell—with single pole double 
throw switch . . . breaks heating circuit while 
closing alarm circuit. Sturdy, fool-proof reset 
button operates from outside case. Range 0-1400° 
F; adjustable range 200-300° F. Dimensions: 
544” x 15%” x 3”. Dial Pointer for easy setting. 


INSTRUMENTS ALSO BUILT TO SPECIFICATIONS 
Making Precision Controls for over 10 years 


BURLING INSTRUMENT CO, 
251C Springfield Ave 
Newark. N. J 
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of time, fully adjustable from zero to 
maximum period. SYNCHRONOUS, 
SELF-STARTING MOTORS. 


SIGNAL TIMERS 


Used extensively for starting and stop- 
ping industrial work; school class 
eo aagt for municipal time signals, etc. 
ully adjustable over 24-hour period in 
steps of five minutes. Sunday and Holiday 
Cutout and Manual Control. 


& 
Write for Information 


AUTOMATIC ELECTRIC MFG. CO. 


MANKATO, MINNESOTA 


by using two separate tubes or oscillo 
placed side by side or (2) by usi: 
electronic switch ir order to prese! 
one phenomena and then the other 
same tube screen in rapid succession 
od 1 was obviously unwieldy and « 
permit superposing traces for accurat 
parison; Method 2 had limitations 
by frequency response and switchi! 
of the electronic switch, as well as i! 
to use independent time bases or 
New “Type 5SP” double-beam cath 
tube not only removes these limitati 
has advantageous features: there 
plete and independent control of t! 
and Z axis functions for each bean 
quate shielding between “guns” and ° 
minimizes “cross-talk” particularly 
frequencies. Deflection plate lea: 
brought out through the glass envelc 
minimizing shunt-input deflection-| 
pacitance and lead inductance, a 
preventing interaction between 
caused by coupling between long le 











leads are also brought out 
envelope wall in order to pro- 
insulation and longer leakage 
indard Army-Navy diheptal 12- 
b s the standard socket. Electrode 
ngs are similar to those of the 
preferred Type 5CP1. Contact 
for electrode leads are supplied 
ibe.—AUlen B. DuMont Labora- 















rt on 2 Main Ave., Passaic, N. J. 

a" Tun: ten Carbide Gage Blocks 
8 Ni gsten carbide gage blocks are 
“9 ‘resent “the first time a complete 

hae p. set blocks meeting Bureau of Stand- 
for ds rements has been manufactured 

n be 

115. 

bath 

ther 

nser 

eas. 

bath, 

ing- 


at 












or 








from tungsten carbide and offered for gen- 
New Gage Blocks are manufac- 
in sets of 35 pieces ranging in size 
from 0.001” to 4.000”. They are said to have 
a wear resistance at least 100 times greater 
than that of steel gage blocks, or 98 times 
than chrome-plated. By reason of 
Ultra-Finish,” 0.2 to 0.4  micro- 
wringing qualities of Fonda Car- 
bide Gage Blocks are said to be far superior 
to those of either steel or chrome gage 
blocks. Carbide blocks are corrosion-proof 
against moisture or fingermarks.—Fonda 
Gage Co., 58 Daly St., Stamford, Conn. 


greater 
“Fonda 
inch r.m.s., 


Combination Deflectometer and 


Flexure Tool 


New combination flexure tool and deflecto- 
meter, for testing molded plastics, plastic 
laminates and woods, will make tests in 
bending in accordance with latest federal 
and ASTM specifications and will fit any 
testing machine. Deflectometer measures the 
leflection from center of specimen and con- 
veys this to an autographic stress-strain 
recorder which gives the load - deflection 
urve, Operator can adjust magnification of 
leflection in multiples of 5, 10, 20, 50, 1060 









































For Smallest 


bd ’ 


@* Precision Parts and 
Intricate Timing Gears 


derend on 
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Write for Profusely 
Illustrated Catalog 
showing typical Tel- 
air Parts. It will save 
you time and money. 









In the Air it’s 


“el-air 


sill a cortrié es 


RACINE, WISCONSIN 


tic 


1265 MOUND AVENUE 


a 









TODAY IS NONE TOO SOON to familiar- — 
ize yourself with the exceptionally complete facilities, and 
the years of specialized engineering experience available 
te you in Tel-air. And tooling of toughest steels and newest 
alloys is a fine art here. 

Where surpassing precision and longest dependability are 
essential objectives in your product—present or post-war— 
you can not afford to take chances. Make sure withTel-air! 
















Teleoptic Directional Signals for the 
highway are made to the same Standards 
of accuracy and dependability. 
WITHOUT ANY OBLIGATION ON 
YOUR PART — bring your problem Cc 
to Tel-air engineers, for immediate 
attention. And remember — 
PROMPT DELIVERY 


is a basic rule @ 
with Tel-air. & 
- 
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Post - War 
Clock ens 


- CHELSEA 


Our production of special clock 
movements and clockwork mechanisms 
for recording instruments must wait 
until this war is won. Meanwhile, we 
would welcome the opportunity of 
working with you in developing your 
post-war designs. 

Remember, Chelsea has been mak- 
ing special movements for recording 
instruments for many years. 


Buy 
Another Bond 
Today 





CHELSEA 


CLOCK COMPANY 


365 EVERETT AVE., CHELSEA 50, MASS. 














PORTABLE 


WHEATSTONE BRIDGE 





A high grade instrument for measuring re- 
sistances from a fraction of an ohm to 10 
megohms,. Contains a 4-dial rheostat, ratio 
dial, galvanometer and battery, all enclosed 
in a substantial walnut case. Nine coils per 
dial. Accuracy .1%. Built to endure. 
Cat. No. 1052—Portable Wheatstone Bridge 
without Murray and Varley Loops.$90.00 
Cat. No. 1050—Portable Wheatstone Bridge 
with Murray and Varley Loops. ..$110.00 


Send for Bulletin No. 100 


RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St. Philadelphia 32, Pa. 
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and 200 times. High magy 
used for very stiff and brit 
permits deflection to be mea 
sandths of an inch; low mas 
mits recording large deflectio: 
be as much as two inches, Ir 
tain tension, compression and 
acteristics of the various pla 
under extreme temperature « 
strument has been designed t 
controlled - temperature cabir 
meter will operate from —70 
Since a certain ratio must be 
between length and thickness 
under test, the span is adjustal 
nose is so guided that it will 







































































straight line.— Southwark Dir 1d 
Locomotive Works, Philadelphia eins 





Pause for a given time 
then 
go ahead for another interval 


na A 


Plastic T-square 

New all-plastic streamlined 
T-square is molded of heavy colorf 
with a protractor feature graduat 
grees. Arm allows clear visibility 










b 


Electrically 


are only a FEW of the MANY actions 
that can be properly controlled by 


Cramer Chronometric Controls 


Time Delay Relays °* Interval Timers * Cycle Timers 
Repeat Cycle Timers °* Reset Timers °* Sequence Timers 
Multi-Contact Timers * Running Time Meters ° Elec- 
tronic Timers * Automatic Reset Timers * Percentage 
Timers °* Signal Control Switches * Contact Making Clocks. 


Write for Technical Bulletin covering subject in which you are 
interested. 


CONNECTICUT 





PYRO opticat prROMETER 


tire surface and is so fastened to tl 

as to allow it to pivot to any angl 

is also equipped with brass lugs to } 
ink ruling. Another feature is intercha 
able arms, available in 12”, 18”, 24 

30” lengths.—C-Thru Ruler Co., H¢ 
Conn. 








MONEY! 


By using PYRO, aself- 
contained, DIRECT 
READING, _ sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 
Unique construction 
enables operator to 
rapidly determine tem- 


wrtTo 





Radar Camera with Industrial-us§ ” 
Features 
New camera equipment of adva: 


sign for use in photographing radar gis 
can be used with every type of 


perassre even = and shipboard radar and is expect« 

ae hie - oti yen adapted for use with all ground ypes 

smallest. stream: no Despite end of war, it is being produced f Ww 

correction charts, no Army and Navy. Known as the “Automat if 

accessories, no main- Radar Recording Camera,” it consists fl 
' 


tenance expense. Spe- 
cial *‘*‘FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of mol- 
ten iron and steel 
when measured in the 
open, 


units: camera, magazine, beams) litter 
adapter casting and control box. C et 
camera installation is tied in with th 
circuit and camera itself is mount 
the radar’s oscilloscope. Unit is so ar: inse'@® 7 
that operator sitting in front of rada 
can observe the luminous picture 
terrain, while camera simultaneous 
tographs it for continuous record 
tion is fully automatic: camera can 
at beginning of a mission and n¢ 
be adjusted if a change in rate of « 
is desired. Commercially, unit will 
mainly as recording camera. Rada 
Bulletins on PYRO Optical, Radiation, Surface photography can be applied to giv 
and Immersion Pyrometers on request. maps of worldwide airline routes, a 
THE PYROMETER INSTRUMENT CO. in determining safe navigational pat 


3 t tI Plant & Lab supplement to training of radar 0) 








Stock ranges 1400° F. to 5000° F. 











Further, camera and magazine pr‘ 

103-107 LAFAYETTE ST., NEW YORK, N. Y. - J : ¢ 

; ’ > us y yar aptations f: 

EQUIPMENT & SUPPLY CO. in Canada, Sales and Repair Laboratory: oe ET ee eet eak pert 

] Dominion Flow Meter Company Limited Aen So oe F eral fs. 
136 LIBERTY ST. NEW YORK 6.N. Y. Toronto and Montreal of a group of instruments in flig! 











tionally, it can be used on board 
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| plants to provide an irrefutable 
the performance of some object 
nt. In laboratories, new camera 
raph minute phenomena illus- 
oscillographs and other instru- 
inating dependence on visual ex- 
alone. New camera has several 
‘ yn features. One is its beam-split- 
“Tal ned in viewing hood, which allows 
» view radar reflection in normal 
ile image on radar screen is re- 
into camera; beam-splitter glass 
scope image. passing yellow 
eye, and reflecting only the 
tal eae nie blue light upward for photo- 
e Shutter opens at beginning of 
ilse, then closes while film is be- 
from one exposure to the next. 
e-cycles itself at end of impulse. 
f rotary type, is unusual in that 
ially-open and, upon operation of 


be ‘ . woflt e 


s : “oht the 











Fairchild Navy-Army type radar camera installed 
on MT-132/AP S-2 radar set. Illustration being re- 
red to our column width from 8” x 10” photo, 
e-letter markings do not show. Some of them 
are as follows: Under the three electrical indicating 
instruments (left to right) ‘“Tilt Indicator, Crystal 
Current, Trans. Current.’’ Immediately under are 
four toggle switches for ‘‘Tilt, Beacon, Crystal Cur- 
rent, Trans, Current.’’ At upper right is “‘A’’ Scope 
Centering viewer, with control knobs for Horiz., 
Vert., Focus, Brilliance. On separate unit at right, 
main knob is for frequency of exposures, from ‘‘Every 
Scar to ‘5 Every 60 Scans.’’ 





the trigger mechanism, closes for specified 
interval. Its specified speed is 1/40th second. 
When it is desired to conserve film, selector 





rs to permit switch and stepping relay command camera 
nterchangegm to take one picture every scan, one every 
7 24” ther scan, 3 out of 12, or 5 out of 60. To 
, Hartto aid photographer in keeping a tabulation of 


all data bearing on the pictures he is tak- 
ng, camera has an elaborate recording 
hamber which makes it possible to record 
on each frame of film such factors as time 
ind aerial number of exposure, range set- 
tings, variables such as altitude, scale, etc. 
rding chamber carries a watch, data 
and six small indicator lights which, 








dar 8% by their position on the film, may show any 
of a r sired variable. Camera’s interchangeable 
ected to b zine unit (the only part of the unit 
und vs engages the photographer’s attention 
rodu 1 while the camera is clicking) holds 100 feet 
rant i of 35-mm. motion-picture film, can be 
sists changed quickly, and its face has a detach- 
amsplitt ble cover to protect it from excessive dust 
» Completl and light when it is being transported. Unit 
the rad an operate at all altitudes to 35,000 feet. 
unted at S well as at “all extremes of temperature.” 
> ar 5 This feature is essential not only for air- 
ada raft use but for laboratory use in testing 
ire pe new instruments.—Fairchild Camera € In- 
+4 I strument Corp., 475 Tenth Ave., New York, 
oan § 2 
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@ This unit, generating its own 
frequency or synchronized from an 
external source, will be found in- 
valuable in many fields. FM, AM 
and Television Broadcasting— 
Telephone and Telegraph Commu 
nications— Manufacture of Trans 
mitting and Receiving Equipment 
and Parts. 





Electronic Measuring Instruments 


GENERAL&G ELECTRIC , 





@ Many addi ional functions will 
recommend it for use in school and 
college research projects and in 
scientific laboratories. 

3. * e 
For additional information write: 
Electronics Department, 
General Electric Company, 
Syracuse, New York. 


164-D7 


| 





HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 











2 Standardized Speoctal 
MOTORS and 
Gear Motors 


As & result of 30 years specialization in the design 
and manufacture of special] motors and gear motors 
of from 1/3000 to 1/3 h.p., Speedway has developed 
mot only a vast store of ‘‘know how’, but innumerable 
standardized units which can be assembled and wound 
in varying combinations to give shaded pole, shunt 
wound or series wound motors, engineered to exactly 
meet specified requirements of output, torque, space, 
speed and even cost. 

With these standardized parts and units, augmented 
by over $000 different gear combinations, SpeedWay 
can often supply highly special motors and gear motors 
at standard motor prices. 

If you have a war or post-war motor problem, send 
for the SpeedWay Motor Catalog. 

SAMPLE MOTORS OF TYPES NOW IN 
PRODUCTION DELIVERED PROMPTLY 


SPEEDWAY MANUFACTURING CO. 
1839 SOUTH LARAMIE AVENUE, CICERO 50, ILL. 
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iDatsimabeeek=bate Societids 


CHARLESTON, W. VA. 

“Measurements Unlimited’ was the sub- 
ject of an address by Everett S. Lee, En- 
gineer, General Engineering and Consulting 
Laboratory, General Electric Company, at 
the September 10th meeting of the Charles- 
ton Instrument Society, held at the Ruffner 
Hotel. 

Mr. Lee, illustrating his talk with slides, 
told of many interesting instruments devel- 
oped by G.E. Among those he described 
were the photoelectric recorder, circuit ana- 





Smith boosts I.S.A. to 


*“Gene”’ 
Charleston group on Sept. 10. 


lyzers, thickness gages, tool force gages, 
traverse pressure recorder, and the differen- 
tial analyzer. 

Eugene H. Smith of the Charleston Sec- 
tion gave a forceful talk on the purposes 
of the Instrument Society of America for 
the benefit of the guests. 

The meeting was preceded by a dinner 
for 95 people in honor of Mr. Lee. Approx- 
imately 200 persons attended the meeting. 

—M. B. Loria, Secretary 


KANSAS CITY 


At the first meeting of the Kansas City 
Industrial Instrumentation Society for the 
1945-46 season, held September 25, R. H. 
Cooke of the Westinghouse Electric Corp. 
was appointed as our delegate to the na- 
tional meeting of the ILS.A. R. L. Lewis of 
the Economy Equipment Co. will act as 
alternate delegate. 

A nominating committee to present the 
names of nominees for officers for the 
coming year were elected as follows: R. J. 
Hunter, Standard Oil Co., Sugar Creek, Mo. ; 
W. R. Carnes, Sinclair Refining Co.; H. B. 
Manley, J. F. Pritchard and Co. 

Our guest speaker, Gordon Thomason of 
Mason Neilan Regulator Co., presented a 
splendid lecture on the development and ap- 
plication of the various types of control 
valves. The members were particularly in- 
terested in Thomason’s explanation of the 
method for sizing a valve involving liquid 
and vaporization. Most of the members 
learned for the first time how a problem of 
this type could be solved. 

We are continuing our drive to increase 
our membership. Anyone interested in in- 
strumentation is cordially invited to attend 
our meetings and become a member of our 
local section of the National Instrument 
Society of America. 

—W. A. REICHOW, President 
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LOS ANGELES 


The first regular fall meeting of the Cali- 
fornia Instrument Society was held at 
Eaton’s Ardmore Cafe, 3550 Wilshire Boule- 
vard, Tuesday evening, September 4, 1945. 

Forty-eight attended the dinner, with 
about sixty present for the meeting. 

Dr. Leslie W. Ball of Triplett & Barton, 
Inc., Burbank, Calif., gave a most interest- 
ing talk on “X-ray Equipment for Detec- 
tion of Flaws in Various Metal Parts and 
Special Applications Developed during the 
War.” Dr. Ball's talk was supported by 
numerous lantern slides. Some of the new 


the ‘“‘sharpest’’ glossies of ‘‘action shots’’ 
can stand reduction and processing. 


ments were shown and described, including 
some 2,000,000-volt equipment. Portable and 
fleld types were covered, including a com- 
plete field unit mounted on a specially-built, 
compact, small, two-wheeled trailer. 

A sound film was also shown through the 
courtesy of Taylor Instrument Companies 
of Rochester, N. Y., on the “Manufacture 
of Clinical Thermometers.” 


M. D. PuGH, Secretary 


NORTHERN INDIANA 


The Northern Indiana section of the In- 
strument Society of America held its first 
meeting of the 1945-46 season on Septem- 
ber 17 at the Ultra Modern Dining Room 
in East Chicago, Indiana. 

The meeting was well attended. We were, 
however, disappointed in that our speaker 
for the evening, Mr. Arthur G. Mohaupt of 
De Forest’s Training, Inc., Chicago, was ill 
and could not be with us. We were pleased 
to hear that Mr. Mohaupt, a well-known 
educator and engineer in the fleld of elec- 
tronics, will be with us at a meeting later 
in the year, when we will hear his address 
on “Basic Principles of Industrial Elec- 
tronics.” 

Following the dinner, a short business 
meeting was held in which our President, 
Kenneth Frame, outlined our position as 
members of the Instrument Society of 
America and gave us a résumé of progress 
being made on the job-placement project 
of our new organization. Secretary-Treas- 
urer T. R. Stafford gave a report on the 
last Executive Committee meeting and read 
off the names of appointees to the various 
committees. 

The evening was very ably rounded out 
by our new Program Committee Chairman, 
William Hitt, who gave an illustrated talk 
on the history and basic theory of the 
vacuum tube. Mr. Hitt called for, and re- 
ceived, comment and questions from the 
members. He finished his address by illus- 
trating several interesting vacuum-tube ap- 
plications. 


—EDWARD WHITE, Publicity Chairman 





INSTRUMENT SOCIETY of AMERICA 


President pro tem: Albert F. Sperry, 
225 N. Michigan Ave., Chicago, III. 
Vice President pro tem; Professor Carl 

Kayan, Columbia University, New 
York City. 
Treasurer pro tem: 
2331 Meadow 
Penna. 
Secretary pro tem: Richard Rimbach, 
1117 Wolfendale St., Pittsburgh 12, 
Penna. 
For Committees see May issue of In- 
struments, pages 296-297. 


Clarke E. Fry, 
Drive, Pittsburgh 21, 



























































































PITTSBURGH 


The first meeting of the Pitt 
tion of The Instrument Society 
for the 1945-1946 season was h« 
tember 24 at the Roosevelt Hot 

At the business meeting the 
reports were submitted: (1) rep 
retary; (2) report of Treasurer C 
(3) report by P. G. Exline, Chair: 
Exhibit Committee; (4) report b 
Rimbach, Secretary pro tem of th: ati 
al Society; (5) report by A. H hafer 


‘‘Sam’’ Lee of G-E addresses Charles- 
0. 


Delegate and Member of Constitution Con- 
mittee. Mr. Shafer has been elected to 
represent the Pittsburgh Section at the 
Conference during October at the Carnegie 
Institute of Technology. (6) Report by R. 
E. Bailey, Chairman of the Board of 
Tellers. Mr. Bailey reported as follows: 
President, Paul G. Exline; Vice-President, 
S. W. Prince; Secretary, L. M. Susany 
Treasurer, C. E. Fry. Councilors, R. J. § 
Pigott, J. G. Kirkpatrick, A. B. Powell, C. 
L. Huffman, R. H. Knapper, and R. M 
Kendig. (7) Report by S. W. Prince, Chair- 
man, Membership Committee. 

Our guest speaker, D. M. Nielsen of The 
Foxboro Co., spoke on the “Electronic 
Measuring Instruments for Process Appli- 
cations.” Mr. Nielsen illustrated his lecture 
by means of slides and blackboard. A ques- 
tion and discussion period followed the lec- 
ture. 


The dinner was attended by fifty-eight, 


with over one hundred members and guests 
present at the technical meeting. 
-L. M. SuSsANyY, Sec 
ST. LOUIS 
At the regular meeting held at the 
DeSoto Hotel on Sept. 25, 1945, the int 
Louis Society for Instrumentation \oted 


unanimously to affiliate with the Instr 
Society of America, and expects to s 
delegate to the National meeting to be held 
October 19-21. Prior to the Sept. et- 
ing all members were sent a two-page Cll” 
cular prepared by the Executive Comm tte 
explaining the benefits of National l 
tion, and much of the meeting was 
over to further explanations by Ch: u 
W. E. Boyle and Program Chairman B 
Freeman, 

The technical part of the meetin 
sisted of two talks: First, an illustrat 


25 





























Ch. ck the Quality Features 
of ue Drake No. 500 Series 


ested—Millions have been used Since March 













































le in any quantity with any type of bracket. 












tt h§ Ant ‘ . . : 

y ate, TE ™ Bakelite Molded insulating casting shields 
he S so from outside contact. 

lots = . 

he follow’ C contact lead wire mechanically secured 
epor' by ei before soldering. 

Cc ) Bot! lead wires withstand over 25 Ibs. tension. 
Air he 

t b ) Rounded eyelet edges prevent cut or frayed lead 
f th: wire insulation. 

» laf 


1000 volts minimum breakdown voltage between 
contacts and to ground. 


Casting mechanically secured to bracket — can’t 
turn 

Socket mechanically secured within casting— 
can’t turn or be pulled out. 


Center contact secured within socket—contact i @ Boe 
won't protrude when lamp removed. THE NO. 527F TYPE 


AMERICA'S 
to) ight sgsembly for, your production reavirements, Lead mort 
assured. May we send samples of our newest catalog? 
SOCKET AND JEWEL LIGHT ASSEMBLIES COMPLETE 
TUG LUSTRE | SOURCE of 
1713 WEST HUBBARD ST., CHICAGO y BY Aelia: SUPPLY 


J 4 é L N re) R Where the impossible 
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becomes the usual. 


6,000 square feet of 
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Board of 
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e-President, 
M, Susany; 
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cess Appli- 
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rd. A ques- 
red the lec- 


LT space and a consider- 
ably enlarged staff, 
enable us to improve a 


service that has always 
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fifty-eight, 
and guests 


A precision resistor designed 
especially for the require- 





si ee a : ments of the laboratory and 

ELECTRO fie fine instrumentation. A new 

= © FF standard of stability in a 

* ulcers RADI @) AN D range where instability has 
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a be lent. 
ag r INSTRUMENT en prevalent 








to be held : Supplied only in values from 

, 38 et manufacturing and 1 megohm to 1,000,000 meg- 

i. a Easily solders hard-to-reach connections. Cuts 

Ch: an oa fatigue, incregses accuracy. Illustration & ELECTRONICS CO. ’ Inc. 
B above about one-third actual size; weighs 9 

com ounces. Order from-your retailer or jobber. MUM A@RIMDBEIUU MOM Meee LC om, Ce Cs ae 
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INSTRUMENT SOCIETIES CALENDAR 
City, Society and Secretary an RR __ Place Subject S: aker 
Atlanta, Georgia Society for Robert E. Geminert, P.O. Blue Flame Room, ‘) 
Georgia Measurement & Control Box 1714, Atlanta Atlanta Gas Light Co. 

Baltimore Baltimore Industrial In- F. Ragan, Fuel Div., Beth Oct. 27‘®> —_ Engineers Club, 6 W. Automatic Control Donald ~~ 
Maryland srumentation Society Steel, Sparrows Pt., Md. Fayette St., Balto. Brown In t Co 
Charleston, Charleston Instru- M. B. Lorig, 1506 Virginia Nov. 1!2 Kanawha Hotel Electronic Potentiometers W.P. W 7 

W. Va. ment Society St., Charleston 1 
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orp 


» _ Chicago Section, A. J. Butler, ¢/o IHC, 2626 Nov. 5“) (To be announced) Self-actuated P. A. Elfer 
Illinois I. 8. A. W. 31st Blvd., Chicago Regulators Governor ( 
Dec. 3(2> (To be announced) Strain and torque . S. Wasser 
Pe ; ee oe ae ? ~ meas. in aircraft : AAC, Wrig 
Cleveland, Cleveland Instrumenta- A. J. McCullough, Minne- Oct. 24°®) Cleveland Engineering Thermometers Willis Hicks 
Ohio tion Society apolis- Honeywell, $005 Euclid Society 
Ave., Cleveland 3 Md a : 
Detroit, Instrument Society Cliff Sackett, Chrysler Eng’g 
Mich. of Detroit 12800 Oakland Ave. Det't are 
Florence, Muscle Shoals Instru- J. W. Moffett, 323 
Alabama ment Society E. Mobile St., Florence 
Fort Worth, Fort Worth Electronics Ralph Ely, 1116 E. Arlington, Oct. 18(4) Texas Hotel, Fort Worth Electrostatic H. F. Spreen, 7 
Texas Club Fort Worth Paint Detearing Electric. Service 
Gulf Coast Gulf Coast Section, C. D. Hole, 2509 Lake Shore 
(Texas) 1. S. A. Dr., Port Arthur, Texas 
Hartford, Hartford Society for Gustave L. Manke, c/o Veeder- Oct. 162) Bond Hotel Electronics in Instru- H. D. Middel 
Conn. Measurement & Control Root, Sargent & Garden Sts. mentation Electric Co. 
Kaneas City, KC Industrial Instru- Gordon H. Burke, 1§27 Broad- Oct. 30 Bluebird Cafeteria Flow Measurement Eng’g LL. K. Spink, Fox! 
Missouri mentation Society way, Kansas City, Mo. 
Les Angeles, California Instrument M. D. Pugh, 541 South Melody Lane, 
Calif. iety Spring St., Los Angeles, Calif. Los Angeles 
Newark, Society for Measurement H. L. Close, 831 Dixie Lane, Nov. 152) Essex House Instrumentation in In- Julius J. Berger, 
N. J. & Control (New Jersey) Plainfield, N. J. dustrial Power Plant Cons. Engr. Nex 
New York, New York Society for H. L. Hildenbrand, 206-07 Oct. 298) Columbia U. Men's Faculty (To be announced) 
N. Y. Measurement & Control 33d Ave., Bayside, L.I., N.Y. Club, 400 W. 117th St. , : ; 
Nov. 15‘®) Essex House, (Joint meeting with N. J. Soc.—see abo 
Newark, N. J. : 
N. Indiana Northern Indiana C. P. Haynes, Red River Oil Oct. 19°? Lake Hotel, 740 Wash- Pneumatic Null Balance C. B. Moore, Pres., 
Section, I. S. A. Refinery, 935 — 177th Place, ington St., Gary Applied to Ind"l Instr's = Moore Products 
Hammond, Ind. oy 
Philadelphia, Philadelphia Society for G.E. Gress, c/o ATC, 34E. Oct 178) — Broadwood Hotel, Fractionating L. H. Allen, 
Pa. Instrumentation Logan St., Philadelphia Broad & Wood Sts. Column Control Amer. Viscose ( 
L. M. Susany, c/o Carnegie Oct. 22°®) Roosevelt Hotel Instrumentation in PF. H. Trapnell, Du Pon 


Pittsburgh Section, 
1.S.A. 


Institute, 4400 Forbes St. 


Nov. 26‘®) Roosevelt Hotel 


Plant Design 
Electronic Methods 
of Metals Testing 


Dr. E. R. Mann, 








Se. Louis, St. Louis Society for 











Gus Holubeck, Union Elec- 


Oct. 29(©? DeSoto Hotel, 11th 


Aircraft Instruments 





























stol G 


Mo. Instrumentation —__ ___tric Co., Venice, Ill. & Locust Sts. Inst. Co. 

Kingsport, Tennessee Section, C. F. Palmer, 2924 J. C. Oct. 10‘©)> Kingsport Inn Warren C. Gray 

Tenn. 1.8. A. _ Hiwy.. Kingnport Taylog fant. Cos.__ 
Toronto, Canadian Society for T. C. Agnew, Minneapolis- Diana Sweets, 188 Bloor 

matario Measurement & Control _ Honeywell Reg. Co. __5t. W., Toronto a 
Washington, Instrument Society of W. A. Wildhack, National Oct. 16) Interior Dep't Auditorium Electronic Aircraft Gordon Rosholt 

Pe See Washington Bureau of Standards, Wash'n ntrols a4 __Minn.-Honeywell 
Whiting, Whiting Instrument Lloyd Clouse, 7344 Dante 

Indiana Men's Guild Ave., Chicago 19, Illinois 

Wyandotte, Instrument Society of Wilson Fox, 33 Chestnut Oct. 22(®) West Mound Telemetering Perry Borden, Bri 


Mich. Wayne County 


St., Wyandotte, 
(A) Meeting at 7:30, no dinner 


~~ (B) Dinner at 6:30, meeting at 8 


Mich. Methodist Church 








“(C) Dinner at 7, meeting at 8 


(D) Meeting at 8, no dine 





by H. J. Miller of the Pittsburgh Plate 
Glass Co., Crystal City, Mo., who explained 
the method of pressure control used on the 
large glass melting and rolling equipment at 
Crystal City. Troubles were discussed and 
reasons for the final arrangement of pres- 
sure taps were explained. 

The second talk was by L. D. Cipriano 
of the Monsanto Chemical Co., E. St. Louis, 
Ill,, who outlined the method of automatic 
control of specific gravity of hydrochloric 
acid used in one of the Monsanto installa- 
tions. This entailed regulating the amount 
of water entering the hydrochloric gas ab- 
sorber, in accordance with the variable 
amount of gas entering, to maintain the 
specific gravity of the resulting hydrochloric 
acid within commercial limits. The auto- 
matic control installation resulted in an in- 
crease of 12% in yield of acid, and better 
quality of acid. 

—H. E. ZEFrren, Secretary 


WYANDOTTE, MICH. 

The Instrument Society of Wayne County 
opened the 1945-46 season with a Sym- 
posium on Electronics. Mr. Barnum of the 
Brown Instrument Company was co-or- 
dinator. He sent out a pep letter to all of 
our members, arranged the program and got 
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the speakers. Mr. Kane of the Detroit Edi- 
son spoke on Fundamentals; Mr. Zimmer- 
man of Chrysler Corporation spoke on the 
“magic eye” as used in titrating solutions; 
Mr. Sherba of Detrola on the Oscilloscope 
and relaxation oscillator and Mr. Linstrom 
of Westinghouse on the Mass Spectrometer. 
Each speaker answered several questions 
from the audience, We are greatly indebted 
to Mr. Barnum for bringing us this fine 
program. 
—JOHN MACPHERSON, Vice-President 


OTHER SOCIETIES 


SOCIETY FOR EXPERIMENTAL 
STRESS ANALYSIS 
The Society for Experimental Stress Anal- 
ysis will hold its annual meeting at the 
Hotel Astor, New York City, on November 
26, 27, and 28, 1945.—W. M. Murry, Sec.- 
Treas., Box 168, Cambridge 39, Mass. 


SOUTHERN CALIFORNIA METER 
ASSOCIATION 
The October meeting of the Southern 
California Meter Association will be held 
at the’ Rio Hondo Country Club, Downey, 
Calif., on October 18th. Dinner will be at 
6:30 and the meeting will start at 8:00 p.m. 





A technical paper, 


“Characteristics 6 


Differential Flow Meters and Factors Af 


fecting Their Operation,” written b 


Spink, Engineer in Charge of Flow 


urement, The Foxboro Company, 
presented by Frank J. Renner, Los 
Branch Manager of The Foxboro C 


This paper analyzes the reasons for | 


errors in, and sets forth the limitat 
the differential type meter. 

To balance the meeting, a _ te 
movie entitled “Mexican Joy Ride’ 
shown, Produced by Miss Mildred 


during an extended stay in Mexico, th¢ 


ture is a narrative type film coverir 
from the United States to Mexico Cit 
pleted only six months ago. 


At the September 20th meeting 
good turnout occurred, and Mr 
Younkin, Pacific Manager of Browr 
ment Company, spoke on the Ths 
eration and Servicing of Brown “El 
Instruments. A very interesting 
football—Past, Present and Futur 
made by Deke Houlgate. Deke 
Major Deke Houlgate of the A 
Forces, is well-known in South 
fornia for the correctness of his p 
of football scores and ratings. 


—CHARLES MERIAM, Publicity 
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ADJUSTABLE 


PROTECTED and 


TUBULAR SLIDE- 
CONTACT RHEOSTATS 








WITH SELF-LUBRICATING 
CONTACT BRUSHES 


PROMPT SHIPMENTS 


BALDWIN, L. 1., N. Y. 











lj 
\PTIC AL 
NGINEER 











Excellent Opportunity 
for one experienced in de- 
sign and production of opti- 
cal instruments. Write in 
confidence, giving full par- 
ticulars, qualifications, etc., 
to Box 95, Instruments 
Publishing Co., 1117 Wolfen- 
dale St., Pittsburgh 12, Pa. 

















Chemical Sales Manager: 








rganization. Excellent postwar 
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T. become a member of a 
tablished industrial instrument 


ture. Applicant should have 
mprehensive knowledge of 
emical industry, acquaintance 
th industrial instrumentation and 
pable of energetic leadership. 


X 101 


wments PUBLISHING COMPANY 
1117 Wolfendale Street 
Pittsburgh 12, Penna. 








“Wee 
PROPORTIONING 
CONTROL 



















ADAPTS standard two - posi- 
tion temperature controllers 
for “straight - line’ control- 
ing of fuel or electric fired 
furnaces, thermocouple 
checking furnaces, and tower 
tops. 


Two OPPOSED temperature 
sensitive elements eliminate 
control ‘dead - space”, pro- 
vide throttling range, and 
enable the instrument to au- 
tomatically adjust input for 
distance from control point, 
rate of approach toward con- 
trol point, and load change. 


THIS IS DONE without affect- 
ing instrument accuracy, 
changes in external wiring 
or controls, vacuum tubes, 
timing devices, or external 
manual adjustments. 


STANDARD KITS now avail- 
able for users of Leeds & 
Northrup pyrometers having 
own instrument department 
at $55.00 each. Installed price 
$75.00 each for Leeds & 
Northrup controllers at Py- 
rometer Service Shop. Other 
makes on request. 


Pyrometer Service Co. 


238 River Road 
North Arlington, N. J. 














He guessed... 
and lost! 


Higher speeds and greater production 
have made it expensive to indulge in 
even the most skillful guesswork. A 
miss today is also as good as a mile 
when counting tons per hour or rev- 
olutions per minute. 


Corbin Tachometers have made it 
possible to see and know certain vital 
performance facts at all times. 


Obviously, it pays to install tach- 
ometers — and we believe you will 
find it especially profitable to install 
Corbin Tachometers for the follow- 
ing reasons: 





Call on us for prompt, complete information 
on Tachometers. They can be engineered 
to meet your special requirements. 


THE CORBIN SCREW CORPORATION 
The American Hardware Corporation, Successor 
NEW BRITAIN eo CONNECTICUT 
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Manutacturers’ 





New Literature 


In this department we report new literature pertaining to Instrumentation, received from the 
manufacturers. We urge readers to request ONLY those bulletins which will be of value to 


them. Use the no-stamp-needed card on the facing page. 





M-264 Stiffness Gage. 6-page 832” 1 hag 
folder gives the description and uses of 
the “V-5 Stiffness Gauge,’ which deter- 
mines both initial and normal stiffness 
of sheet and wire specimens, while the 
elastic property “Resilience” can be cal- 
culated from the loss in stiffness under 


sustained deflection. Definitions of initial 
stiffness, basic stiffness and resilience 
are given. Taber Instrument Corporation, 
North Tonawanda, New York. 


wx 


M-265 “Uses Unlimited.” 2-page 844” x 
11” issue (identified as Vol. 1, No. 2) of 
this house organ features an article on 
“Typical control problems handled by 
micro-switch” and also carries a short 
discussion “Energy from atoms may rev- 
olutionize industry”. Three new Micro 
products are illustrated and described. 
Micro Switch Division, Freeport, Illinois. 


M-266 Weight at a Glance. 22-page 
8%” X 11” Bulletin No, 375 describes 


and illustrates the “Weightometer.” This 
instrument uses the moving belt as the 
seale platform and combines the speed 
of the belt with the variable deflection 
caused by the load on the belt, to deter- 
mine and to continuously totalize the 
weight. It may be used with a new con- 
veyor or engineered to suit existing con- 
veyor. A number of typical conveyor ar- 
rangements with Weightometer are 
shown to assist in determining applica- 
tions, and instructions for planning the 
most satisfactory installation are given. 
Merrick Scale Mfg. Company, Passaic, 
New Jersey. 


M-267 Vibrators, Vibrator-operated and 
Rectifier Power Supplies. 4-page 8%” x 
11” Catalog No. 244 describes and illus- 
trates new models for radio inverters 
(standard and heavy duty), industrial in- 
verters (standard and heavy duty), vi- 
brator packs (heavy duty), A battery 
eliminators, low power. inverters and in- 
verter vibrators. American Television 
and Radio Co., St. Paul, Minnesota. 


M-268 Determination of Liquid Level 
by Volume or Weight. 8-page 8%” x 11” 
bulletin EX-101 describes construction, 
operation and application of a new series 
of instruments of laboratory standards 
designed for commercial use for hydro- 
static measurement of liquids in storage, 
plending and mixing tanks containing 
oils, chemicals, paints, food products, 
ete. Capacities of the nine basic models 
range from 38” of water for model “TR- 
12 up to 41’ 0” for model ““TM-35.” Scales 
graduated in gallons, pounds, inches of 
depth, barrels or other units are offered 
as standard. King Engineering Company, 
Ann Arbor, Michigan. 


M-269 “Calorate” Meter. 10-page 8%” x 
11” booklet describes the Calorate Meter 
which represents a direct method of 
measuring the flow rate in thermal units 
of two gases mixed in any proportions 
where the specific gravity and heal value 
of each gas is given. The instruinent 
registers the heat value per unit volume 
or specific gravity of the mixture, the 
rate of flow of the mixture, the flow rate 
in thermal units and integrates the total 
flow in the thermal units. A schematic 
diagram shows the working of the re- 
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corder. Three charts give the curves 
showing specific gravity and differential 
pressures at constant volume for mixed 
blast furnace and coke oven gas, the 
B.t.u. compensation curves for coke oven 
and natural gas mixtures, and the spe- 
cific gravity and differential*pressure at 
constant volume for mixed coke oven gas 


and natural gas. Ring Balance Instru- 
ment Co., 740 N. Franklin St., Chicago 


10, Illinois. 

M-270 High Fidelity PA Amplifiers. 4- 
page 8%” xX 11” pamphlet describes the 
first in a new series of high fidelity PA- 
amplifiers. This instrument had its in- 
ception in the increasing demand for 
faithful reproduction of voice and music 
over the audible frequency range. Typical 
PA-30 frequency response curves are 
shown, all special features are listed and 
complete specifications have been drawn 
up. Clark Radio Equipment Corporation, 
4313 Lincoln Avenue, Chicago 18, Illinois. 

M-271 “Instrument News”. 4-page 8%” 
x 11” June issue (identified as Vol. 2, 
No. 2) of this house organ has three 
descriptive articles: (1) Frahm harmonic 
analyzer (2) Midget “Megger” insulation 
testers and (3) “Ducter” low-resistance 
ohmmeter. Attention is also called to the 
recently published 28-page booklet ‘‘Re- 
port at Mid-Century” in celebration of 
their fiftieth anniversary. James G. Bid- 
dle Company, 1211 Arch Street, Philadel- 
phia 7, Pa. 

M-272 Process Control Terms. 16-page 
8144” X 11” Technical Paper No. 100 writ- 
ten by H. Ziebolz, Chief Engineer, for 
the purpose of further clarifying the ex- 
cellent work done by the Terminology 
Committee of Industrial Instruments and 
Regulators Division of the A.S.M.E. This 
booklet defines with descriptive drawings 
forty-five items and terms in a language 
understood by suppliers and users alike. 
Askania Regulator Co., 1603 S. Michigan 
Avenue, Chicago, III. 

M-273 “The General Radio Experiment- 
er”, 12-page 6” X 9” issue (identified as 
Vol. 20, No. 1) of this house organ de- 
signed for engineers, scientists, techni- 
cians, and others interested in communi- 
cation frequency measurement and con- 
trol problems, is devoted to one article, 
“Development Engineering at the Gen- 
eral Radio Company”. The subheading 
are: Introduction; Wartime development 
engineering; and Post war development 
General Radio Co., 275 Massachusetts 
Avenue, Cambridge 39, Massachusetts. 

M-274 “Are-Melt” Soldering Unit. 4- 
page 8%” xX 11” pamphlet describes and 
illustrates this new development in sol- 
dering units. It is especially adapted for 
intricate electronic work as the tip gets 
down into spaces which cannot be reached 
with the ordinary soldering iron. The 
heat is concentrated at the tip only. The 
copper plating of the rod has sufficient 
conductivity to permit use of long carbon 
and still concentrate heat at the tip. 
Wyse Laboratories, Dayton 2, Ohio. 

M-275 Differential Pressure Type Dial 
Indicator with Alarm Contact. 2-page 
8%” X 11” Bulletin 11Q1 pictures and 
describes “Model 98" Indicator of the 
differential pressure type with alarm con- 











tact for indicating and sig 
flow of fluids in all procs ; : 
cooling water and lubri Berita: 
prime mover bearings; coo! 
condensers and electrical 
and water to filters and sx 
“Model 98” also serves as 
indicator on boilers and 
pressure, The instrument em; 
brated bellows unit for rar 
“up to 0-200" W. C. in the p hey 
cury to balance out differenti 

Barton Instrument Company 

38th Street, Los Angeles 11 











































































































M-276 Thermocouple Harness 
814%” X 11” Bulletin No. 401 de; 
pictures all types of multi-cyli 
and cylinder base harness with 
mocouples and/or connectors 
tegral with tow glazed cotto: 
braids, impregnated with flam: 
moisture resistant lacquer. Al]! 
couples are gathered integral at 
blower case into a main manif: 
manifold may be any length 4d: 9 
on specific installation requirem: The 
terminal end of manifold may 
with AN-5538 connectors to fit 
box or with multi point connect 
as an An-3106 series. Revere C 
Wallingford, Connecticut. 


M-277 “Apparatus Headliners”. §-; 
4” X 81%” issue (designated as No, } 
1101) of this house organ features ¢ 
“Model B Elconap” combination 
ovens and hot air sterilizers. A 
feature of these ovens is the select 
part of the indirect make-and-brs H 
automatically controlled, therm 
lator. The selector scale is gredu 
both C. and F. and may be set by t 
the regulating knob until the ir 
points to the desired degree on the sca 
A set screw permits minute regulator 
adjustment for comparison with the ther. 
mometer reading. Once the sel I 
set, the oven needs no further attent 
Boder Scientific Company, 907-909 
Avenue, Pittsburgh 22, Pa. 

M-278 Vacuum Thermocouples. 6-pa: st 
7™ X 81%” Bulletin V 22 describes 
lists a new improved series of vacuu 
thermocouples for high frequency m¢« 
urements of current and voltage. Listing 
includes an extremely sensitive 1.2 n 
ampere range. Useful data concerning 
proper instruments for use with Field 
vacuum thermocouples is given. Therm 
couples are now only 1” long and 14" 
diameter. The “Thoroweld” process used 
in welding the thermocouples is claim: 
to result in high impact-resistance. F 
the first time, at normal current, 25 mil! 
volts output, instead of the usual 5 mil! ' 
volts. This makes it possible to us® st 
sturdy, high-torque instruments w Ne 
these thermocouples. Field Electrical ! 
strument Co., 109 East 184th Street, N 
York 53, New York. 

M-279 Visual Gages. 24-page 81’ 
11” booklet illustrates and describes the 
Sheffield visual gage as an indicating 
comparator, with either English 
ric scale, used for checking exter! 


internal dimensions: width, th 
height, depth, ciameter, taper, 
round, concentricity, the angul: 


surfaces or angularity between 
and a surface, and run-out. It n 
be used for checking the criticg] « 
of screw threads. Six models ar 
with magnifications ranging fro! 
1 to 20,000 to 1. The wide rangé 
plification provides a means for 
master and production gages, 
room work, for checking purchas 
on arrival, for process control 
inspection, and laboratory and 
work. The Sheffield Corporation 
1, Ohio. 

M-280 “The Laboratory. 20-p 
9” issue (designated as Vol. 1 
of this house organ features th 
ing articles: (1) Science dev: 
chemicals for war against i! 
New boron carbide mortar 
ever produced, (3) New funr 
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Now is the time when good managers “clean 
house”. Much that was traditional has given 
way to definitely progressive methods. This 
book illustrates many of the thousands of new 
ways dimensions can be controlled more pre- 
cisely, more easily and more economically. In- 
dicating Gages are shown in all dimensional 
classifications for quick reference. It is an in- 
structive book from which you can learn new 


gaging methods. Write for a copy. 
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